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ABSTRACT
The use of e-learning has been extended beyond simply providing access to information
to providing the ability to learn collaboratively via an interactive learning environment. The
ability to create an online collaborative and interactive environment is a challenge. This study
strove to examine the most effective design and facilitative strategies for fostering student
learning and participation in hopes to make design and implementation of online discussions
easier and more efficient for teachers.
The primary goal of this study was to understand how the degree of instructor presence
influenced students’ perception of learning and how students engaged in deeper levels of
learning in an online collaborative learning environment. More specifically, the study explored
the relationship between design and facilitative strategies in online discussions and student
participation, student learning, and students’ perceptions of their online learning experience.
An embedded, multiple-case study design was used. Three completely online classes
taught by the same instructor were chosen for this study (n = 55). During the Fall 2007 semester,
data were collected from observations, discussion transcripts, teacher interviews, student surveys
and student grades. Quantitative data included student responses on a perception survey, final
course grades, and the frequency of discussion posts. Qualitative data included on-going
observations, on-going teacher interviews, open-ended questions on a student perception survey,
and discussion transcripts.
Results showed that the teacher’s role in online discussions is influential to student
participation and learning. More specifically, certain strategies such as participation
requirements and question design were related to an increase in participation and learning.
Factors such as addressing students by name, providing immediate feedback, providing on-going
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communication, and providing individual attention may have also contributed to student
learning. The findings of this research are consistent with that of previous studies.
Consequently, they add merit to the importance of teacher presence in online learning,
particularly in the areas of course structure and question design. Implications for practice are
discussed.

x

CHAPTER 1
INTRODUCTION
The traditional profile of students in higher education has changed. There are more adult
learners than ever, most of which are working adults continuing their education to meet the
demands of a changing workforce (Jorgensen, 2002; Ying, Fuzong & Wang, 2003). A
combination of mature learners and a constantly changing workforce has resulted in students
who desire preparation for real-world situations in their professional work environments.
Learners need to be able to solve problems and develop critical thinking skills (Teles & Rylands,
1998; Jorgensen, 2002). However, it is naïve to think that higher education today consists of
learners dedicated to engaging in higher-order learning. “There is far more rhetoric than reality
in the assertion that communities of inquiry in higher education today encourage students to
approach learning in a critical manner and process information in a deep and meaningful way”
(Garrison & Anderson, 2003, p. 5). Students need to receive the educational experiences to
develop the skills they need for lifelong learning. Students should enter higher education with
the desire and ability to engage in higher-order learning. Such skills can be indoctrinated prior to
entering higher education.
Online learning has been a highly desired method for learning among adults due to the
time and space convenience that it offers compared to that of face-to-face learning. For this
same reason, online learning has become widely used in secondary education. Many states have
implemented online high schools (may also be known as virtual high schools) to provide all
students equal access to educational opportunities. Online learning extends beyond time and
space boundaries caused by factors such as schedule conflicts, rural residences and students
being homebound due to extenuating circumstances.
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Although online learning has become a widely used form of providing and receiving
education, its effectiveness continues to be questioned (Jorgensen, 2002). Many online courses
are designed based on the traditional knowledge acquisition model and conducted no differently
than traditional classes (Lou, 2004; Ying, Fuzong & Xue, 2003). There is very little emphasis on
engaging students in solving complex real-world problems (Lou, 2004). Learning
collaboratively is thought to promote problem-solving skills (Teles & Rylands, 1998).
Collaborative learning is consistent with constructivist learning theory (Fung, 2004). It is
a process whereby learners interact with and participate in a community of learning and practice
to construct their own knowledge and develop skills by observing others, learning from others
and negotiating meaning with others. It is the active reconstruction of a learner’s knowledge and
ideas through peer-to-peer dialogues, commenting, discussing, sharing and reconceptualizing
(Southard, 1999). It is characterized by shared knowledge resulting from a mutual engagement
of participants in learning (McInnerney, 2004). Collaborative learning may encompass many
different learning strategies. These strategies include group discussions, problem-based learning,
role-playing activities and group projects. Collaborative learning seems to emphasize the
construction of one’s own knowledge via interaction with other students. It is a student-centered
approach that allows for more student autonomy.
In addition to developing problem-solving and communication skills, it is indicated that
learning in small groups provides academic, social and psychological benefits to students by
positively effecting individual achievement, task performance and affective outcomes (Lou,
Abrami & d'Apollonia, 2001; Roberts, 2004). However, collaborative learning is rarely
practiced, particularly in online learning, although it is widely known that learning in small

2

groups has a positive effect on student learning (Roberts, 2004). However, there are many
challenges to providing a truly collaborative online learning environment.
Some of the challenges to successful collaborative learning online include technology
problems, software limitations, communication problems, problems with getting each group
member to participate equally, and problems with instructors’ inability to create collaborative
learning environments, utilize cooperative learning strategies and facilitate collaborative
interaction among students. The instructor plays a very significant, if not the most important,
role in successful collaborative learning.
The role of the online instructor has transitioned from sage-on-the-stage to that of a
facilitator. There are many definitions of the changing role of instructors in online learning.
Although learning is more student-centered and the instructor is seen as a facilitator, all the
definitions focus on the importance of the role in students’ learning experience. The instructor is
not simply a moderator, but one who purposely designs instruction and guides students through
social and cognitive engagement. Though not at the center of the learning process, the instructor
plays a vital role in online learning (Anderson, Rourke, Garrison & Archer, 2001; Berge, 1995;
Mason, 1991; Paulsen, 1995).
There are challenges that instructors face in an online collaborative learning environment.
Two challenges include structuring learning activities and facilitating group interactions
(Graham & Misanchuk, 2004). Structuring learning activities corresponds with the instructional
design and organization teaching role; facilitating group interactions relate to the facilitating
discourse teaching role. While both instructional design and facilitating discourse are critical to
creating a successful collaborative online learning environment, both are also challenging. Two
challenges to online collaborative learning include the ability of students to engage in higher-
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order learning as well as high interaction among each other (Dirkx & Smith, 2004; Garrison &
Cleveland-Innes, 2004; Vonderwell, 2003). Garrison and Cleveland-Innes (2004) found that the
greatest student adjustment to online learning was most directly associated with issues of
interaction—both socially and cognitively. The subject of cognitive presence and social presence
are crucial in the success of online learning.
Cognitive presence is solely based around the learner engaging in the construction of
meaning and confirmation of understanding. In reference to Bloom’s Taxonomy (Bloom &
Krathwohl, 1956), higher-order learning includes the ability to analyze, evaluate and create
information. In this regard, cognitive presence is a condition for higher-order learning (Garrison
& Anderson, 2003; Garrison & Cleveland-Innes, 2004 & Fung, 2004). Cognitive presence is
manifested when learners engage in critical discourse, problem-solving, creative thinking,
intuition and insight (Garrison, Anderson & Archer, 2000). These skills also require reflection
among students. As a result, cognitive presence is crucial to the asynchronous learning
environments due to its reflective nature. However, cognitive presence alone does not create a
learning community. As with any community, there must be a social element. Cognitive
presence alone can occur with individualized instruction.
Research has indicated that social presence affects student satisfaction as well as student
performance (Christophel & Gorham, 1995; Moore, Masterson, Christophel & Shea, 1996).
Social presence is defined as “the degree to which a person is perceived as ‘real’ in mediated
communication” (Richardson & Swan, 2003, p. 70).
Students’ perceptions of social presence are heavily influenced by communication media
and the degree of teacher immediacy. The more a communication medium provides interaction
close to that of face-to-face interaction, the more social presence students may perceive. A case
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study examining student participation and critical thinking in an undergraduate course utilizing
computer-mediated conferencing indicated that some students feel disconnected due to lack of
facial expressions and other features common to traditional classroom environment (as cited in
Richardson & Swan, 2003).
Teacher immediacy behaviors take into account the same phenomena of social presence
without the intermediating variable of media. Teacher immediacy is a measure of the
psychological distance between an instructor and his/her students (Richardson & Swan, 2003).
Immediacy behaviors refer to “communication behaviors that reduce social and psychological
distance between people” (Arbaugh, 2001, p. 43). Immediacy behaviors include verbal and
nonverbal behaviors.
Verbal behaviors are characterized by speaking behaviors, which include feedback,
personal examples, using humor and addressing students by name. Nonverbal behaviors are
characterized by physical conduct, which include eye contact, smiling and body language.
Nonverbal immediacy behaviors are limited in asynchronous online learning environments;
however, the implementation of verbal immediacy behaviors is more feasible (Arbaugh, 2001).
Verbal immediacy behaviors are also a very unique and important means of
communication in an asynchronous learning environment due to its text-based nature. While
speaking behaviors, such as tone of voice, are difficult to relay in text-based communication,
other forms of verbal immediacy behaviors, such as providing feedback and encouragement, can
be used to create a social community. However, a learning community requires more than social
interaction.
While social presence is essential to creating relationships and group cohesion, a learning
community also requires an environment where higher-order learning is encouraged. Social
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interaction and presence may create the condition for sharing and challenging ideas through
critical discourse, but it does not directly create cognitive presence or facilitate a deep learning
approach. There must be a balance of social and cognitive presence to create a true learning
community. Teaching presence brings together social and cognitive presence required to create a
learning community (Garrison & Anderson, 2003; Garrison & Cleveland-Innes, 2005).
Teaching presence is defined as the “the design, facilitation and direction of cognitive
and social processes for the purpose of realizing personally meaningful and educationally
worthwhile learning outcomes” (Anderson et al., 2001, p. 5). Teaching presence is vital in
creating a learning community because it is based on the concept of creating the perfect balance
between social and cognitive presence (Garrison & Anderson, 2003).
There is considerable literature pointing to the relationship between teaching presence
and perceived learning (Jiang & Ting 2000; Picciano 2002; Shea, Pickett, & Pelz 2004; Swan
2001). Swan (2001) found that learner-teacher interaction has much larger effect on satisfaction
and perceived learning than learner-learner interaction. This is true in both online and traditional
instruction (Hay, Hodgkinson, Peltier & Drago, 2004). Wu and Hiltz (2004) also found that
online discussions are related to perceived learning but varied according to instructional
approach. They stated that the instructor’s role is crucial to effective online discussions and
required more guidance, more structured discussions and considerable time devotion of
instructors. Moore and Kearsley (1996) noted that success in distance education is determined
by the extent to which the instructor is able to provide appropriate structure and the appropriate
quantity and quality of dialogue between instructor and learner.
Garrison and Cleveland-Innes (2005) conducted a study from January 2003 to April 2004
to measure changes in how graduate students choose to strategize their learning in a particular
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learning setting. Based on the results, it appeared that teaching presence contributed to the
adoption of a deep approach to learning and that interaction by itself does not promote a deep
approach to learning. Although establishing social presence was more heavily shaped through
peer interaction, Garrison and Cleveland-Innes (2004) concluded that, with regard to higherorder learning, teaching presence in the form of facilitation is crucial in the success of online
learning. The concepts of teaching presence and immediacy are supported by the transmission
view of communication process (Shannon & Weaver, 1949) as well as the theory of transactional
distance (Moore, 1993).
Communication is the exchange of information from one person to another. It involves a
sender transmitting an idea to a receiver. There are two types of communication received by the
receiver: content and context. Content is the actual spoken and written words combined into
phrases that make grammatical and semantic sense. Context is the way the message is delivered.
It includes facial expressions, vocal tone and inflection, body language, hand gestures, and state
of emotions (anger, fear, uncertainty, confidence, etc.) that can be detected. Context and the use
of nonverbal behaviors have the greater impact on the ability to raise the channel of interpersonal
communication (Shannon & Weaver, 1949).
As information is transmitted, it must also pass through both filters and noise. Filters
include such factors as the environment, social climate, space and mental maps. Noise may
consist of sound, lack of privacy, emotions such as stress, social factors and intellect. Effective
communication occurs only if the receiver understands the exact information or idea that the
sender intended to transmit. Unfortunately, this may not always occur due to the presence of
filters and noise factors, particularly in distance education. The lack of bandwidth limits use of
technology that allow for nonverbal communication such as video and audio. Therefore, the
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dominant communication mechanism in online learning is written text. As a result, the online
environment itself causes loss of nonverbal communication. Time and space also play a role in
filtering communication between sender and receiver (s) (Shannon and Weaver, 1949).
The theory of transactional distance was developed by Michael G. Moore (1989, 1993). It
refers to the psychological and communication space that exists between learners and teachers,
and is concerned more with pedagogy than with geography. There are three key factors involved
in transactional distance: dialogue, structure and learner autonomy. Dialogue is characterized by
purposeful and active communication between instructor and learners; it is affected by learning
and teaching styles, course design, class size and communication media (one-way, two-way and
speed). According to Moore, dialogue in the teaching-learning environment is mainly
determined by the interactive nature of the medium. Moore expanded on the dialogue variable
and defined three core types of interaction: learner–teacher, learner–content, and learner–learner.
Of the three types, learner-teacher interaction has the most significant impact on student
satisfaction as well as learning (Swan, 2001; Wu & Hiltz, 2004; Hay et al., 2004).
Structure refers to the rigidity or flexibility of the course objectives, teaching strategies,
evaluation methods and the ability of the instructor to accommodate to each learner’s needs. A
highly structured course is characterized by little dialogue between instructor and students (i.e.
lecture-only courses); oppositely, a less structured course is characterized by more dialogue
among students and between students and instructor. In other words, more social presence and
immediacy results in less transactional distance and vice versa.
Learner autonomy is characterized by the degree of a learner’s self-directedness or the
degree to which a learner takes responsibility for his/her own learning. According to Moore,
learners must exercise more autonomy as the degree of transactional distance increases. Also,
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more autonomous learners do not require or desire as much dialogue and structure as more
dependent learners. However, not all students, particularly high school students, are in a state of
self-directedness. It is the instructor’s responsibility to provide the structure and dialogue needed
to compensate for the transactional distance created by an asynchronous online learning
environment.
Purpose of the Study
The purpose of this study is to understand how the degree of instructor presence
influences students’ perception of learning and on students engaging in deeper levels of learning
in an online collaborative learning environment. More specifically, the study explores the
relationship between design and facilitative strategies in online discussions and students’
perception of their online learning experience as well as the degree of higher-order learning
students engage in.
Research Questions
The following three broad questions were used in guiding the research in this study:
•

What are students’ perceptions of cognitive, social and teaching presence in their online
course? How are they related to their perceived learning and satisfaction of the course?

•

How does the design and facilitation of online discussion activities impact student
participation in terms of quantity, quality and nature of messages posted?

•

How does the design and facilitation of online discussion activities impact student
learning in terms of achievement and constructing new knowledge?
Although the quantity of student participation is not an indicator of learning, students

collaboratively negotiate meaning co-construct knowledge through social interaction.
Participation is necessary for a discussion activity to occur. Social interaction alone does not
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create a learning community. In addition to examining the number of messages in each
discussion, the researcher examined the number of high quality messages that indicate that
students are engaging in higher levels of learning. The study also examined the relationship
between design strategies and the quality and quantity of student participation as well as the
relationship between facilitative strategies and the quality and quantity of student participation.
Significance of the Study
Distance learning continues to grow rapidly, making its mark into higher education as
well as secondary education. Factors present in online learning environments, such as
transactional distance, as well as changes in the instructor’s role require some changes in
pedagogy and instructional practices. Teaching practices for traditional face-to-face instruction
are well established. Although educational innovations such as active learning, collaborative
learning, project-based teaching, and situated learning have changed the nature of face-to-face
instruction, online courses tend to build on very traditional views of learning (Johnson and
Aragon, 2003). This does not necessarily suggest that traditional instructional strategies should
be dismissed; rather, the unique attributes of online learning should be investigated to facilitate
more effective online learning (Bernard et al., 2004). The results of this in-depth case study on
teaching presence, especially design and facilitation strategies, cognitive levels of student
interactions in online discussions, students’ perceived learning and course satisfaction, and
achievement have important implications to distance education research, theory development,
and practice.
Many studies have examined the role of the instructor in online classes. Most of these
studies indicate the importance of course design and instructor participation in students’ positive
perception of the course as well as their performance. However, few studies have examined the
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relationship between specific strategies and student participation and performance. This study
aimed to contribute to current research by providing additional findings that support the
importance of instructor presence. This study also aimed to provide additional findings to
current research by more closely examining specific design and facilitative strategies in online
discussions, such as instructor feedback and how discussion questions are designed, and their
relationship to student interaction patterns, perception and performance.
This study aimed to provide insight into communities of learners and how instructor
interaction affects student performance and interactions among each other. Variables related to
Moore’s (1989) interaction theory, such as how learner-instructor interaction influences learnerlearner interaction and learner-content interaction, were examined in this study. More
specifically, the relationship between different types of discussion prompts or direction provided
by the instructor and increased dialogue among students; the relationship between teacher
participation and student participation; and the relationship between student participation in
discussions and student learning were examined. The findings of this study were intended to
provide a better understanding of existing distance education theories, including Moore’s (1989)
three types of interaction, Moore’s theory of transactional distance (1997) and the community of
inquiry model (Garrison and Anderson, 2003).
Student participation is the driving force behind effective collaborative learning. This
study strove to aid in the development of more effective collaborative learning and, in turn,
increase student performance and retention in online collaborative learning classes. This study
also aimed to provide insight into online group discussions and how instructors can influence
student participation and learning in online discussions, as well as provide recommendations and
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practical strategies that teachers can put into practice to improve dialogue and learning in online
discussions.
Limitations of the Study
As with most educational research, this study has some limitations. First, the
generalizability of this study is limited by its sample. The sample consisted of a small number of
courses that were limited to high school students. Therefore, it may be difficult to generalize the
findings of this study to other online courses where the student demographics may be different.
For example, adult students or students in graduate school may be more self-directed and require
less teaching presence to engage in higher-order learning.
Another limitation was that students were not equal in their experience with taking online
classes. However, an orientation session was provided during the first class meeting along with
demo videos, which could also be accessed throughout the course.
An additional limitation may have been the influence of students’ perceptions due to
being unaware that the class requires collaborative assignments. Some students may prefer to
work individually. Requiring group work may have had a potentially negative influence on
students’ perceptions and attitudes if students took the class with the assumption that it would
consist mainly of individual assignments.
It is possible that different students may have different perceptions of the instructor’s role
in online student interaction based on a variety of factors, including students’ level of computer
experience, experience in taking online courses, age, or sex.
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Definition of Terms
Collaborative learning – low-structure learning in groups where learners engage in a coconstruction of knowledge. Low-structure is characterized by no pre-assigned tasks or positions
provided to group members.
Deep learning – based on Bloom’s taxonomy, deep learning is characterized by students’ ability
to analyze, synthesize and evaluate information; it can also be indicated by probing, questioning
and providing suggestions.
Cognitive presence – the degree to which the instructor encourages students to engage in deep
learning.
Social presence – the degree to which a person is perceived as “real” in mediated
communication.
Instructor immediacy – a component of social presence, immediacy includes the time frame in
which the instructor responds to discussion postings as well as individual student’s questions,
comments and concerns. Also includes the use of humor, emoticons, personal examples and
addressing students by name.
Instructor presence – the degree to which the instructor communicates with students and
facilitates learning among students via design and facilitation strategies.
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CHAPTER 2
LITERATURE REVIEW
Of all the technologies used in distance education, the Internet is the most widely used.
Because the Internet is so heavily used in distance education, it is important to study learning
strategies to make online education successful. There have been many studies that investigate
the effectiveness of online education. In recent years, much interest has been in investigating
how to create and maintain an effective collaborative learning environment in online learning.
Although online learning has become a widely used form of providing and receiving
education, its effectiveness continues to be questioned (Jorgensen, 2002). Many online courses
are designed on the traditional knowledge acquisition model and conducted no differently than
traditional classes (Lou, 2004; Ying, Fuzong & Xue, 2003). There is very little emphasis on
engaging students in solving complex real-world problems (Lou, 2004). This chapter reviews
the literature related to this dissertation research, including: virtual high school, collaborative
learning, creating an online learning community, the role of the online instructor and factors that
contribute to effective online dialogue.
A diverse variety of resources were used to locate the relevant literature.
Electronic search tools, such as the Louisiana State University Libraries Catalog and
LOUIS, the Louisiana Library Network, was used along with LSU licensed electronic databases.
The LSU e-book resource, netLibrary, was also utilized. Academic Search Premier provided
access to a large selection of pertinent literature. Educational Resources Information Center
(ERIC), Dissertation Abstracts International and professional organizations’ online publications,
and scholarly reports and documents were accessed via the Internet, particularly Google Scholar.
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Virtual High Schools
The computer and the Internet have expanded how instruction can be delivered. Online
learning is now as common in higher education as traditional face-to-face learning. However,
the transition of traditional instruction to instruction provided at a distance has come at a slower
pace. Online learning is now emerging into the K-12 area, particularly at the high school level,
with approximately 25% of public schools having distance learning programs and 19 states
having officially recognized what is known as virtual high schools (VHS) (Emeagwali, 2004).
A virtual high school is an educational organization that offers high school courses via
the Internet, or web-based methods. Virtual high schools come in many forms. Some offer
complete degree/diploma programs; some offer advanced courses, such as AP courses; some
offer courses that smaller or rural schools have difficulty offering; and some simply offer courses
to complement or expand on the current high school curriculum (Kachel, Henry, & Keller, 2005;
Mupinga, 2005).
There are many reasons why students participate in virtual high schools. Virtual high
schools are preferred by students that have social problems in school, students that need to work
to take care of other family members, and students that want to take advanced courses or to
accelerate the pace of their study. Others participate in virtual high schools when their own
school does not offer courses they want or need, or when physical handicaps or disciplinary
problems prevent them from participating in a traditional classroom environment (Silverman,
2001). Overall, high school students take online courses for the same reason that adult learners
take online courses – convenience and flexibility to take courses any time and any place. The
leading motivation behind why students take distance learning courses is convenience; having a
choice of delivery system is also important (Roblyer, 1999, 2006).
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Although online learning provides many benefits for students, it also has its downfalls.
Some are concerned that students in virtual high schools would miss out on the opportunity for
social interaction (Silverman, 2001). One study found that although teachers expressed
satisfaction with the amount of interaction they had with students, this satisfaction was
significantly lower for their VHS courses than for their face-to-face courses (Kozma, Zucker,
Espinoza, McGhee, Yarnall, Zalles & Lewis, 2000). They also found that teachers were also
satisfied with the amount of student learning in their VHS courses, but less satisfied than with
the amount of learning in their regular courses. Another concern is the dropout rate of students
taking VHS courses. As with distance courses in higher education, students tend to fail or drop
out of virtual courses at a much higher rate than they do in face-to-face ones, with dropout rates
possibly reaching as high as 60-70%. However, not all VHS programs have such high dropout
rates. Some have very low dropout rates, with their students having better passing rates than
traditional programs (Roblyer, 2006).
Roblyer (2006) examined reasons why VHS programs fail. One of the reasons included
the challenge of creating effective virtual learning environments. She also found that successful
virtual high schools were highly interactive, provided opportunities for critical thinking, teachers
that can effectively facilitate student work and discussions, and increased teacher involvement.
Others have stated similar findings. Kachel, Henry and Keller (2005) found that course design
and the role of the teacher are among the critical elements of exemplary online learning. Roblyer
and Marshall (2003) suggests that high school students may need more structure and more
teacher guidance because they are less experienced in taking online courses and taking on more
responsibility for their own learning compared to students in higher education. Feedback is also
important in student performance (Lemley, Sudweeks, Howell, Laws & Sawyer, 2007).
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In summary, many high school students take online classes for similar reasons adult
learners take them – time and space convenience. VHS programs offer many benefits to high
school students, including time and space flexibility, access to advanced courses, and
opportunities to accelerate learning. As with all online learners, secondary and higher education,
there are some obstacles to overcome in learning online. Some obstacles include the challenge to
recreate the same level of interactivity as a face-to-face environment, the need for more teacher
support to deal with the challenges that come having to be more self-directed, and designing
instructional strategies specifically for the online environment. “The growth in the numbers of
students learning online and the importance of online learning as a solution to educational
challenges has increased the need to study more closely the factors that effect student learning in
virtual schooling environments” (Cavanaugh, Gillian, Kromrey, Hess, & Blomeyer, 2004).
Online Collaborative Learning
Collaborative learning is consistent with constructivist learning theory. It is a process
whereby learners interact with and participate in a community of learning and practice to
construct their own knowledge and develop skills by observing others, learning from others and
negotiating meaning with others. Learners engage in a co-construction of knowledge (Jorgensen,
2002). It is “the active reconstruction of a learner’s knowledge and ideas through peer-to-peer
dialogues, commenting, discussing, sharing and reconceptualizing” (Southard, 1999).
Collaborative learning is defined by McInnerney and Roberts (2004) as “an adjective that
implies working in a group of two or more to achieve a common goal, while respecting each
individual’s contribution to the whole” (p. 205). It uses social interaction to build knowledge.
Other definitions of collaborative learning are very similar to that of McInnerney and Roberts
(Jorgensen, 2002; Southard, 1999). Based on these definitions, collaborative learning can be
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identified by three major characteristics: (1) it is student-centered, (2) it requires a high degree of
interdependence, and (3) it emphasizes knowledge building through social interaction.
In a student-centered model, students are actively engaged in their own learning
processes (Bermejo, 2005). Students actively participate in and are responsible for their
learning. Students are more autonomous and have more control over their learning. Each group
member can decide how much he/she will participate and how much he/she will gain from their
learning experience and from their fellow group members.
Rather than emphasize a “divide and conquer” approach to learning where learners would
simply do tasks that they are good at in order to complete the project, collaborative learning is
characterized by shared knowledge resulting from a mutual engagement of participants in
learning (Graham & Misanchuck, 2004; McInnerney, 2004). Ultimately, sharing knowledge
results in the construction of one’s own knowledge. Sharing information may result in richer
knowledge than a learner would have otherwise achieved through individual learning.
Considerable research has shown that learning in small groups provides academic,
social and psychological benefits to students by positively effecting individual achievement, task
performance and affective outcomes (Lou, Abrami & d'Apollonia, 2001; Roberts, 2004).
Collaborative learning is crucial to creating and maintaining a sense of community in online
learning (Alavi & Dufner, 2005; Shen, Hiltz & Bieber, 2006), and can have a positive effect on
students’ achievement and motivation (Hiltz, Coppola, Rotter, Turoff, & Benbunan-Fich, 1999;
Swan, Shea, Fredericksen, Pickett, Pelz, & Maher, 2000; Wang, Sierra & Folger, 2003;
Davidson-Shivers, Muilenburg & Tanner, 2001). Learning coupled with a strong community
can also generate deep learning experiences for students (Chapman, Ramondt & Smiley, 2005).
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Ying, Fuzong & Xue (2003) conducted a study in which they investigated students’
perceptions of an online postgraduate course at a university in China. Instruction was delivered
in two ways: (1) four to five face-to-to face lectures from an instructor and (2) online interaction
among students and between students and instructor via asynchronous discussion boards and
synchronous chat sessions. The online component of the class, which was a major component of
the course, required students to engage in discussions with each other and with tutors. Students
indicated that two advantages of the course were sharing ideas and meeting people with similar
interests.
In a study conducted to investigate the effects of between-group collaboration, Lou
(2004) found that there was a positive effect on students’ learning of complex problem solving.
There was also a positive effect on individual student achievement. One-hundred percent of the
students agreed that they worked well as a group and 91% agreed that the cross-group
collaboration was very helpful in seeing the strengths and limitations of their own and others’
work. Shen, Hiltz & Bieber (2006) also found that active involvement in small group activities,
such as intense discussions and peer assessment, resulted in significantly higher perceptions of
learning among students. There are many other studies that indicate the success of collaborative
learning on student achievement and satisfaction in online environments (Liu, Magjuka, Bonk &
Lee, 2007; McConnell, 2005). There are several factors that influence this success (Roberts,
2004; Lou, Bernard, & Abrami, 2006). Among them is the use of discussion in building a
learning community.
Collaborative learning can encompass many different learning strategies. These
strategies include group discussions, problem-based learning, role-playing activities and group
projects (Walker & Arnold, 2004; Linder & Rochon, 2003; Whatley & Bell, 2003; Ragoonaden
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& Bordeleau, 2000; Teles & Rylands, 1998). Jorgensen states that discussion is crucial to
building an online community and that it is “a major bridge to online social presence in the class
discussion” (Jorgensen, 2002, p. 13). There are two major ways that discussion can occur in an
online environment: asynchronously and synchronously. However, online asynchronous
learning is believed to provide a better opportunity to generate collaborative dialogue as well as
allow students the ability to engage in reflective thinking (Hewitt, 2005; Bradshaw, Chapman &
Gee, 2002).
Asynchronous Electronic Learning
Asynchronous electronic learning occurs when students in a learning environment
communicate electronically – usually via the Internet -- with each other and/or with the instructor
at different days and times. The main form of communication is text-based. Asynchronous
learning does not take place in what is known as “real time”. Asynchronous electronic learning
may occur via e-mail, listservs and electronic discussion boards. The literature shows that the
most asynchronous electronic learning occurs via electronic discussion boards. Literature also
shows that asynchronous delivery, particularly the discussion board, is the preferred delivery
method of collaborative online learning (Davidson-Shivers, Muilenburg & Tanner, 2001;
Jorgenson, 2002; Whatley & Bell, 2003; Teles & Rylands, 1998).
The nature of asynchronous electronic communication, particularly discussion board, is
well-suited for collaborative learning. Writing allows students to better articulate their thoughts.
Learners are not required to respond in real time as they are in a synchronous or face-to-face
environment. Because learners do not have to spontaneously respond, they are allowed time to
reflect and clarify their thoughts. Online discussion boards also allow learners to interact with
each other, which not only exposes learners to others’ ideas, but also allows learners to receive
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multiple peers’ feedback. Learners are also able to reflect on one another’s thoughts and ideas
before responding (Chapman, et al., 2005; Collison, Elbaum, Haavind & Tinker, 2000; Hewitt,
2005).
Several studies indicate support for the use of asynchronous discussion boards to engage
students in interactive and reflective learning (Davidson-Shivers, Muilenburg & Tanner, 2001;
Hiltz et al., 1999; Liu et al., 2007; Walker & Arnold, 2004). However, the same features that are
strengths for asynchronous electronic communication ironically contribute to the weaknesses of
asynchronous electronic communication. The time and space gap causes lags in communication,
which can result in lack of spontaneous feedback and feelings of disconnection and isolation
(Chapman et al., 2005; Davies & Graff, 2005; Wang, 2005).
As a result, learners may not experience the sense of community that asynchronous
electronic communication has the potential to provide. According to Garrison (2004),
asynchronous electronic communication has the ability to support higher-order learning
constructs such as reflective inquiry to achieve deep and meaningful learning outcomes.
However, learning communities – specifically communities of inquiry – must be fostered.
Online Learning Community
The nature of collaborative learning requires the presence of social interaction. However,
other elements are required to ensure that learning actually takes place. Jonassen’s (1999) model
illustrates key elements that are required for a constructivist learning environment. The key
elements are represented in Figure 1.
The focus of this model is the group interaction; however there are many other elements
that should be present to support the group interaction. These elements can be grouped into two
general categories, social support (social/contextual support and conversation/collaboration
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tools) and cognitive support (cognitive tools, information resources and related cases). One
could generalize that two key factors are required to create collaborative learning communities:
social interaction and cognitive interaction.

Figure 2.1 Model for a Constructivist Learning Environment
From “Designing constructivist learning environments” by Jonassen, 1999, pp. 215 - 239. In C.M. Reigeluth (Ed.), Instructional
Theories and Models. Mahwah, NJ: Lawrence Erlbaum Associates.)

In order to establish a learning community, there must be a community of learners. A
community of learners consists of students that do not simply communicate, but students that
communicate with a purpose. Garrison and Anderson (2003) refer to this community as a critical
community of learners or a community of inquiry. A community of inquiry involves “teachers
and students transacting with the specific purposes of facilitating, constructing, and validating
understanding, and of developing capabilities that will lead to further learning. Such a
community encourages cognitive independence and social interdependence simultaneously” (p.
23). They include the teacher as an active participant in the learning process. The teacher is not
an authoritarian, but rather a guide. They identify three key elements of a community of inquiry.
The three elements include social presence, cognitive presence and teaching presence.
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Social presence is characterized by students interacting on a socio-emotional level, which
includes communicating attitudes, moods, opinions and reactions (Garrison & Anderson, 2003).
It could also include students feeling comfortable to question, critique and contribute. Cognitive
presence is characterized by the ability of students to engage in higher-order thinking and
learning through reflection and discourse. Teaching presence is characterized by the instructor
purposefully designing a course to stimulate critical discourse among students as well as actively
participating in the course to facilitate the cognitive and social processes necessary for a
community of inquiry. Teaching presence is the mutually reinforcing element in a community of
inquiry in that it “brings all the elements of a community of inquiry together in a balanced and
functional relationship congruent with the intended outcomes and the needs and capabilities of
the learners” (Garrison & Anderson, 2003, p. 29). Teaching presence entails structuring learning
activities, timing discussions, balancing the quality and quantity of postings, constructively
critiquing contributions, and encouraging students to constructively critique each other’s
contributions (Garrison & Anderson, 2003).
Community of Inquiry
A community of inquiry is based on the idea that there are various types of interaction
that occur in learning. Moore (1989) presents three types of interaction: learner-content
interaction, learner-instructor interaction and learner-learner interaction. Learner-content
interaction is described as the process of intellectually interacting with content that results in
changes in the learner’s understanding, learner’s perspective or cognitive structures of the
learner’s mind. Learner-instructor interaction is characterized by instructors stimulating
students’ interest, motivating learners, providing information to learners, assessing learners and
providing support to learners. Learner-learner interaction, which Moore labels as a new
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dimension of distance education, is described as the interaction between one learner and other
learners, along or in a group setting, with or without the real-time presence of an instructor.
Garrison and Anderson (2003) created a model of the community of inquiry illustrating
the relationship among social, cognitive and teaching presence. Swan (2003) presented an
adaptation of the community of inquiry model illustrating both the relationship among social,
cognitive and teaching presence, and how they relate to the types of interactivity in online
learning. This illustration is shown in Figure 2.
The premise of this community of inquiry model is that all three types of interaction and
three types of presence must be present for a learning community to take place. According to
Garrison and Anderson (2003), teaching presence is what creates the balance of social and
cognitive presence. The instructor orchestrates student-student interaction, student-teacher
interaction, and student-content interaction through design and facilitation. They assert that the
shift toward an interactive and inquiry-based approach to learning should entail a learningcentered approach as opposed to a learner-centered approach. The learner should not be able to
“capriciously decide” (p. 64) what the learning process entails. Rather, the focus should be on
learning where the instructor shapes “the right transactional balance and, along with the learners,
manage and monitor the achievement of worthwhile learning outcomes in a timely manner” (p.
65). In essence, teacher presence is at the center of the learning process. It is important to
remember that none of these interactions are independent of each other or independent of each
type of presence (Swan, 2003). The focus of this dissertation is not on cognitive or social
presence specifically, but rather on what the instructor can do to create and maintain a
community of learners in an online collaborative learning environment.
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Figure 2.2 The Relationship between Interactivity and Presence in Online Learning
From “Learning Effectiveness; What the Research Tells Us,” by K. Swan, 2003, p. 17. In J. Bourne & J. C. Moore (Eds)

Elements of Quality Online Education, Practice and Direction. Needham, MA: Sloan Center for Online Education,
13-45. Adapted from “Assessing Social Presence in Asynchronous Text-based Computer Conferencing,” by Rourke, Anderson,
Garrison and Archer, 2001).

Barriers to Student Participation in Online Learning Communities
The ability to engage in online learning communities requires interaction among students.
Therefore, an additional role adjustment of students is to move from being independent learners
to being interdependent learners. Although studies indicate that collaborative learning strategies
are crucial to creating and maintaining a sense of community in online learning, the question
remains as to whether or not online communities are actually being created (Swan, Shea,
Fredericksen, Pickett, Pelz, & Maher, 2000; Wang, Sierra & Folger, 2003; Davidson-Shivers,
Muilenburg & Tanner, 2001). Literature suggests that students will not collaborate unless
collaboration is structured into the course (Vonderwell, 2003). Even though learners express a
desire to be more engaged and active in their learning, they also express reservations about small
group work (Dirx & Smith, 2004).
Vonderwell (2003) conducted a study to examine the extent to which asynchronous
communication and interaction enhance student learning. More specifically, Dirkx and Smith
(2004) explored the nature of student ambivalence about online collaborative learning. Both
found that there are many reasons why students do not engage in high interaction among each
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other as is necessary for effective collaborative learning. Among them were the lack of visual
presence and the lack of instructor presence.
The findings in Vonderwell’s study indicated that when students do not see each other, it is
easier to avoid answering other students’ questions or requests for help. The lack of visual
presence that comes with face-to-face learning may cause students to feel like they are not
morally obligated or pressured to respond to their peers. The students also suggested that there is
a delay factor that may influence learning and interaction. Traditionally, students depend on the
instructor for guidance and definitive answers to questions raised in the learning experience.
They may even look to the instructor for guidance on how to interact as a group, particularly if it
is a student’s first experience working in a small group. It may be frustrating and frightening
when the instructor assumes less of an active role. In Dirkx and Smith’s (2004) case study,
students found themselves dealing with more than having to be more self-directed in their
learning. Without guidance of an instructor, students also struggled with working through the
obstacles associated with group dynamics such as authority issues and obtaining individuation
within the group. The frustration that results may cause students to interact less or not at all.
Instructor’s Role in Online Discussion
According to Easton (2003), the role of the online instructor is often unclear. The
ambiguity that exists in defining the role of the online instructor may result from difficulties
involved with forming a clear distinction between online learning and traditional learning as well
as difficulties with defining what distance education is. There is a need for guidance in online
groups (Kukulska-Hulme, 2004). The online instructor can take on multiple roles (Easton,
2003).
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Berge (1995) describes four different roles the online instructor may play: pedagogical,
social, managerial and technical. The first three are associated with facilitating group discussion.
The pedagogical role is characterized by how the instructor engages students in discussions; the
social role is characterized by the environment and climate that the instructor creates; the
managerial role is characterized by how the instructor structures learning activities (i.e. setting
timelines, procedural rules and decision-making norms).
According to Berge (1995), the use of technology is secondary to well-designed learning
goals and objectives whether online or not. Online instruction is distinguished from
entertainment or recreation by the purposefulness of the instructor in provoking certain
intelligent responses to the learning materials, context, and environment. Others (Coppola, Hiltz
& Rotter, 2002; Mason, 1991; Paulsen, 1995) have similarly defined the instructor’s roles, with
most referring to the instructor as a facilitator. However, even defining what the role of
facilitator entails can be unclear.
Murphy, Mahoney, Chen, Mendoza-Diaz and Yang (2005) refer to the role of a facilitator
as that of a moderator. They refer to social and cognitive engagement as coaching and
mentoring, respectively. Lu and Jeng (2006) describe the facilitative role of the instructor in two
ways: as a facilitator only and as a facilitator and co-participant. The role of facilitator and coparticipant is characterized as the instructor constructing knowledge with the students.
Anderson, Rourke, Garrison, and Archer (2001) also refer to the instructor as a content expert
who serves as the intellectual leadership. Instructors would be remiss in their duty to their
students if they were to act only as a moderator and not engage their students in knowledge
construction. In addition while some students feel like they learn more from their fellow
classmates, most are apprehensive to learn from fellow classmates only (Woods & Keeler, 2001).
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Teaching presence encompasses all the roles of the online instructor rather than viewing
each role separately. Teaching presence consists of all three characteristics: design and
administration, discourse facilitation, and direct instruction (Anderson, Rourke, Garrison, &
Archer, 2001). In reality, all three occur simultaneously in online discussion. An instructor who
uses online discussion to create a learning community must purposefully plan (design) and
execute (facilitate) each discussion on specific content (intellectual guidance). The instructor
also intellectually guides students as throughout the discussion process.
Teaching Strategies that Influence Student Engagement in Online Discussion
There are many studies that examined asynchronous online discussions. Most examined
factors that influence student participation in online learning (Hewitt, 2005; Russo & Campbell,
2004; Stein, Wanstreet, Calvin, Overtoom & Wheaton, 2005; Tu & McIsaac, 2002; Vonderwell
& Zachariah, 2005; Webb, Jones, Barker & van Schaik, 2004). All of these studies indicated the
importance of teaching presence to increase both the quantity and quality of student
participation. Course design and active participation by the instructor were characteristics of
teaching presence that were particularly influential. Stein et al. (2005) found that course
structure and interaction was positively related to learner satisfaction and perceived learning
outcomes with technical expertise having little to no effect on satisfaction. Stein et al., like many
other researchers, did not indicate specific design and facilitative techniques. Others, however,
have examined relationships between specific teaching strategies and their influence on student
social and cognitive engagement in online discussions. The following sections will discuss
design and facilitative strategies that may influence learning in online discussions.
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Design Strategies in Online Discussions
While the instructor plays an important role in fostering social interaction and guiding
students through the learning process, instructional design strategies can also be influential in
engaging students in knowledge construction and developing a learning community. Many
design strategies are mentioned in the literature; they fall under two main categories: course
structure and instructional strategies.
Course Structure. Course structure is characterized by how the instructor structures the
course, or sets the parameters for the course. The literature reviewed revealed that establishing
participation expectations or guidelines for students positively influenced student participation.
Examples of guidelines include setting deadlines, establishing participation requirements, and
communicating student expectations.
Research has shown establishing deadlines and participation requirements can help
increase the level of interactivity among students (Dennen, 2005; Webb et al., 2004). More
specifically, clear and regularly scheduled deadlines tend to result in high interactivity.
In Dennen’s study (2005), discussions characterized by high student interactivity and
dialogue-like interaction occurred in courses where each discussion had a deadline compared to
courses where there were no deadlines or where there were long periods between discussion
deadlines. For example, one of the courses in the study operated on a unit-based system with the
expectation that a certain number of messages be posted by either two or three deadlines during
the semester. Discussions were spread out over weeks with an average of 8.48 days of lag time
between messages and responses. The result was discussions that were not very dialogue-like
and often lacked depth or focus.
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Dennen (2005) also found higher levels of interactivity in courses where instructors
required student participation in discussions. However, Web et al. (2004) found that although
participation requirements can motivate students to interact, both the quality and quantity of
interactions depended heavily on how much weight participation had on students’ grades. When
participation was required, but only counted as a small percentage of the overall grade
motivation to initially participate increased; however, students participated less throughout the
course. In addition, the quality of discussion was low. There was higher interactivity and higher
quality of discussion in the course where participation and quality of contributions counted for a
higher percentage of the overall grade.
In addition to establishing deadlines and participation requirements, another significant
course design strategy found in the literature was providing students with guidelines or examples
of how they should interact in online discussions. Guidelines, via text or demonstrated through
modeling, provide students the ability to concentrate on course content and learning. In courses
where instructor expectations were not clear, students spend more time trying to discern what is
expected of them rather than focusing on the discussion topics. The result can be frustration and,
ultimately, a decline in participation (Kramarski & Mizrachi, 2006; Dennen, 2005).
Dennen (2005) found that when there were no clearly established expectations students
did not know how much to contribute or what their messages should look like. As a result,
students’ use of the discussion areas gravitated toward seeking help on assignments. Students
typically stay on-topic when the instructor provides guidelines for participation. Oppositely,
students tend to veer off-topic or focus on administrative or technical issues in discussions where
no structure or guidelines are provided. Providing expectations of quality and quantity of
responses as well as discussion instructions help increase student participation and learning, and
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makes the learning environment less stressful. Guidelines give students direction and help them
learn to learn (Kramarski & Mizrachi, 2006).
Instructional Strategies. Instructional strategies are techniques instructors can use to
structure the discussions. The most commonly used strategies seen in the literature was the use
of discussion prompts (either in the form of discussion topics or questions), and the structure of
the discussion prompts.
High interaction among students occurred in courses where instructors used discussion
prompts; whereas, courses where instructors did not use discussion prompts were characterized
by very little interaction. Additionally, the highest interaction occurred in courses where the
instructor provided ongoing prompts, such as a new discussion topic each week or when the
instructor provided ongoing prompts throughout the discussion as needed. A high level of
dialogue was also present (Dennen, 2005).
The structure of discussion topics or questions also influences student participation and
cognitive engagement. Research showed that simply using open-ended questions or topics can
elicit more responses and participation than questions or topics that do not require students to
elaborate on ideas – for example, questions that can be answered with “yes” or “no,” or topics
that have one correct answer (Wang, 2005).
High level topics or questions engage learners in higher order thinking (Kramarski &
Mizrachi, 2006; Moore & Marra, 2005; Wang, 2005; Zion et al., 2005). Examples of high level
questions/topics include those that prompt students to compare and contrast, reflect, critique, and
solve problems. Some refer to this technique as metacognitive guidance (Kramarski & Mizrachi,
2006), or metacognitive instruction (Zion et al., 2005).
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Facilitative Strategies in Online Discussions
While design strategies can provide the impetus for students to engage socially and
cognitively in online discussions, the on-going presence of the instructor in online discussion is
vital. Among the many reasons why students do not engage in interaction necessary for effective
collaborative learning is the lack of instructor presence (Dirkx & Smith, 2004; Vonderwell,
2003). During discussions, instructors can play an important role in facilitating social and
cognitive engagement of students.
Facilitating the Social Engagement of Students in Online Discussion. Interaction,
participation and social learning experiences are thought to promote a social community (Outzs,
2006). Research has indicated that social presence affects student satisfaction as well as
performance (Richardson & Swan, 2003; Russo & Campbell, 2004). Students who experience
higher perceived social presence also perceived they learn more from the course compared to
those who experience less perceived social presence. Students with a high perception of social
presence also report high satisfaction with the instructor (Richardson & Swan, 2003).
Social presence is defined as “the degree of awareness of another person in an interaction
and the consequent appreciation of an interpersonal relationship” (Tu & McIsaac, 2002, p. 133).
More simply defined, social presence is “the degree to which a person is perceived as ‘real’ in
mediated communication” (Richardson & Swan, 2003, p. 70). Teacher immediacy is a measure
of social presence, or the psychological distance between an instructor and his/her students
(Richardson & Swan, 2003). The more a communication medium provides interaction close to
that of face-to-face interaction, the more social presence students may perceive. However,
physical presence may not be an essential element of learning.
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Social presence may be more affected by the type of interactions that occur in
asynchronous learning environments rather than the degree of physical presence allowed by such
environments. Although asynchronous learning can cause some students to feel disconnected
due to lack of facial expressions and other features common to traditional classroom
environment (Richardson & Swan, 2003), immediacy behaviors may increase social presence in
online discussions.
Nonverbal immediacy behaviors, such as eye contact, smiling and body language, are
limited in online learning, particularly in asynchronous communication. Some researchers
suggest that asynchronous media support fewer affective communication channels and are less
capable of representing the social presence of participants in online courses (Swan, 2002; PerezPrado & Thirunarayanan, 2002). However, verbal immediacy behaviors, such as feedback,
personal examples, using humor and addressing students by name, are feasible in online learning
environments and can support affective communication (Arbaugh, 2001).
Several studies have examined effects of instructor participation on student satisfaction.
Arbaugh (2001) found that student satisfaction was higher when the instructor provided personal
examples of class material, encouraged feedback and had a sense of humor. Other behaviors
include mentioning students by name, using humor, making social remarks, and providing noninstructional personal areas (Chapman et al., 2005; Misanchuk & Anderson, 2001). These
behaviors are an important part of developing a learning community. “Online learning which
focuses on content but discounts community will have more difficulty in generating a deep
learning experience for students” (Chapman et al., 2005, p. 226).
High instructor participation, particularly providing feedback, is a key element in courses
that exhibit a high sense of community. In courses rated as high sense of community, the teacher
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is described as “a positive force in the class: interactive, present, guided instruction, spent time,
open honest and human” (Outzs, 2006, p. 291). Conversely, courses where the instructor was
disengaged or where students received no feedback on assignments were characterized as having
a low sense of a community. Students have no direction and feel disconnected to the instructor
(Outzs, 2006). As a result, students become disengaged and unmotivated and participate less.
Student participation increases when the instructor participates more as a member of the
discussion, even when participation is not required (Curran et al., 2005).
Woods and Keeler (2001) conducted a study to determine the effects of providing
feedback via different forms of media – text and audio. Although each group received various
amounts of feedback via audio, all groups received feedback and support in the form of text
regardless of the number of audio messages received. There was no significant difference in
student perceptions among the groups indicating that simply receiving feedback and words of
encouragement and support are more important than the format in which they are received.
Russo and Campbell (2004) found that students reported frequency of interaction as
being a key factor in contributing to their perception of instructor presence; more frequent
instructor interaction led to a more heightened perception of presence. However, frequency of
interaction was not the only contributing factor. Other factors such as responsiveness, message
style, and the instructor’s use of non-verbal communication all played an important role in the
level of instructor presence perceived by students. In addition to the frequency of interactions,
prompt responses, individualized responses and responses in conversational style influences
students’ perceptions of social presence (Curran et al., 2005; Dennen, 2005; Russo & Campbell,
2004). While high levels of social presence and instructor interaction and participation may
increase student participation, a learning community requires cognitive engagement.
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Facilitating the Cognitive Engagement of Students in Online Discussion. Online
discussion is a collective process involving both knowledge confirmation and knowledge
construction. Students tend to remain in a state of knowledge confirmation where they share and
corroborate knowledge that aligns with their existing understanding. Instructors can help move
students past the phase of knowledge confirmation to that of knowledge construction by serving
as a facilitator and an active participant in online discussions. Instructors can help keep
discussions on-track and guide students to higher levels of learning through periodic
interventions throughout the discussion (Beuchot & Bullen, 2005; Lu & Jeng, 2006).
Instructor feedback is a key factor in guiding students through knowledge construction.
While frequent and prompt feedback has been associated with higher levels of student
participation, higher levels of satisfaction and higher quality of posts (Dennen, 2005), many
instructors refrain from participating too much because they want to encourage students to
discuss and collaborate in small groups and develop self-regulated learning skills and
independent thinking.
Guided feedback, or feedback that helps guide discourse throughout the life of a
discussion, was reported to be influential for students to reach higher levels of learning. Some
reported techniques included the instructor summarizing ideas, introducing new ideas, focusing
the discussion on specific issues, confirming or reinforcing students’ contributions, clarifying
misconceptions, identifying areas of agreement and disagreement among students, and relating
students’ ideas to one another (Van Aalst, 2006; Barbera, 2006; Lu & Jeng, 2006; Murphy et al.,
2005; Dennen, 2005). These techniques help keep discussions on track, influence students to
negotiate meaning of course content with each other, and move beyond sharing and affirming
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knowledge to constructing new knowledge resulting in higher-order critical thinking (Dennen,
2005; Lu & Jeng, 2006).
One of the criteria for a learning community is to engage in knowledge creation.
However, learners continue to have difficulty moving past sharing and affirming existing
knowledge to creating new knowledge. The instructor can be instrumental in guiding students
toward higher levels of learning by becoming an active participant in online discussion and
providing prompt, frequent and valuable feedback.
Summary and Discussion
Those in the media debate (Clark, 1983, 1994; Kozma, 1991, 1994; Cobb, 1997; Joy &
Garcia, 2000) agree that there is no convincing evidence that media provides more effective
learning than traditional teaching methods. Instead of comparing the differences between
traditional face-to-face instruction and online instruction, the unique attributes of online learning
should be investigated to facilitate more effective online learning (Bernard et al., 2004).
Many online courses are designed based on the traditional knowledge acquisition model
and conducted no differently than traditional classes (Lou, 2004; Ying, Fuzong & Xue, 2003).
E-learning requires a different mode of communication than traditional classroom learning.
Therefore, it makes little sense that traditional face-to-face approaches are used (Garrison &
Anderson, 2003). Despite the transition from sage-on-the-stage mentality to the idea of learning
with the instructor, students still look to instructors for guidance (Kukulska-Hulme, 2004).
Although online learning may require students to take a more active role in their own learning,
“a quality educational experience is the dynamic integration of content and context created and
facilitated by a discipline expert and pedagogically competent teacher”(Garrison & Anderson,
2003, p. 4).
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A unique feature of e-learning should extend beyond its access to information and build
on its ability to create a communicative and interactive learning environment (Garrison &
Anderson, 2003). If collaborative learning is to be effective, the instructor must create and
facilitate such an environment. However, the ability to build on the communicative and
interactive features of e-learning is challenging for online instructors.
Based on prior research and Moore’s (1989, 1993) transactional distance theory, structure
and dialogue are two key variables that instructors may use to help students learn. Moore also
distinguished that dialogue is a crucial variable in the online learning environment. A
community of learners characterized by teachers and students interacting with the purpose of
constructing and validating knowledge is essential to helping students develop critical thinking
skills (Garrison & Anderson, 2003). However, a learning community does not thrive on
interaction alone; students must also be cognitively engaged.
“Computer-mediated communication is considered a powerful constructivist learning tool
because of its capability to support interaction and collaboration” (Wang, 2005, p. 303).
Collaborative learning requires reflexivity. Asynchronous learning environments allow students
the ability to reflect to engage in deeper and richer dialogue (Misanchuk, 2003). However, the
nature of asynchronous learning environments lends itself to transactional distance (Richardson
& Swan, 2003). Teaching presence brings together the social and cognitive elements necessary
to create and sustain a community of learning (Garrison & Cleveland-Innes, 2005).
Asynchronous communication, because it does not occur in real time provides less
immediacy and more transactional distance than real-time communication. The result is a
reduction in spontaneous and dynamic dialogue and an increase in transactional distance.
However, Stein, et al. (2005) and Moore and Kearsley (1996) found that how a course is
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delivered is not as critical to success of online learning and learner satisfaction as how it is
structured and the quantity and quality of learner-teacher interaction that is present. Thus, an
increase in both the quality and quantity of dialogue may not only decrease transactional
distance, but also increase higher-order learning as well as student perception of learning
(Kanuka, Collett, & Caswell, 2002; Stein et al., 2005). Teaching presence is important in
structuring discussion activities as well as facilitating critical discourse and reflection by
constructively critiquing students’ contributions (Garrison & Anderson, 2003). Teaching
presence can be attained by utilizing design and facilitation techniques.
Studies that investigated the effectiveness of asynchronous collaborative learning
environments had positive results in terms of the group process, student attitudes and
achievement. Instructional design played a major role in the success on online collaborative
learning. Most importantly, the presence of an instructor or tutor to facilitate discussion was
crucial to the success of online collaborative learning.
Research suggests that higher levels of social presence are associated with higher levels
of interactivity. Social presence is influenced by frequency of instructor interaction as well as
message style, response time, individualized responses and having access to an image of the
instructor. However, the quantity of participation is not always commensurate with the quality
of participation (Hewitt, 2005). Teachers must also engage students cognitively. Some ways
that instructors can cognitively engage students include utilizing course design strategies, such as
setting deadlines, establishing participation requirements and communicating expectation;
instructional design strategies, such as discussion prompts; and facilitative strategies, such as
providing feedback, identifying areas of agreement and disagreement, and relating students’
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ideas to one another. It is difficult to isolate design and facilitation to determine the impact on
student success. Dennen (2005) states the following:
Design and facilitation must work together in order to ensure learner participation, which
in turn will impact performance (Picciano, 2002). For example, an activity designed to
require a great deal of peer interaction may garner little participation if instructor
presence is lacking. Similarly, an instructor with a high level of presence in a learning
activity may still have participation problems or find that the activity’s outcome deviates
from the intent if the activity framework and guidelines are poorly designed or nonexistent (p. 129).
Research related to online learning has focused mainly on the changing role of the online
instructor, teaching tasks, and faculty planning, design and delivery of online instruction
(Conceicao, 2006). Studies indicate several strategies that influence student participation and
learning.
Many of the studies have determined these strategies by exploring factors that influence
learning and participation (Richardson & Newby, 2006; Vonderwell & Zachariah, 2005). Some
have examined design strategies (Barbera, 2006; Kramarski & Mizrachi, 2006; Wang, 2005;
Zion, et al., 2005) while others have examined facilitative strategies (Chapman et al., 2005;
Curran et al., 2005; Liu et al., 2007; Murphy et al., 2005). Very few have examined the
relationship between design and facilitation, together, and student learning and participation (Lu
& Jeng, 2006; Moore & Marra, 2005; Dennen, 2005). This study will take a wholistic approach
in examining the effects of design and facilitation of online discussion activities on student
participation and learning from both a student and instructor perspective.

39

CHAPTER 3
METHODOLOGY
Research Design
Studying an educational setting can be complex because there are many variables that can
affect learning. Based on the literature review, very seldom does one teaching strategy, alone,
affect student learning. Student participation and achievement are often a result of a
combination of design and facilitation strategies. Therefore, a case study method was used for
this research. More specifically, an embedded, multiple-case study design was used. The case
study focused on the impact of design and facilitation strategies on student participation and
learning in online classes.
According to Yin (2003), case studies arise out of the desire to understand complex social
phenomena. Case studies allow the researcher to “retain the holistic and meaningful
characteristics of real-life events” (Yin, 2003, p. 2). Although single- and multiple-case studies
can be successful, multiple-case designs are preferred over single-case designs. Multiple-case
designs allow for a more robust study because analytic conclusions from multiple case studies,
individually, are more powerful compared to those coming from a single case (Yin, 2003).
Multiple units of analysis were studied. The main units were each online class as a whole.
Embedded units included the instructor and the students of each class with the online discussions
serving as the context.
Context and Participants
The courses were selected through convenience and criterion sampling. The Louisiana
Virtual School (LVS) was conveniently chosen because it offered many online courses; the
school had participated in other research studies, and thus was willing to participate in this
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study. LVS also allowed the researcher convenient access to online classes. Full-time online
courses that required students to use discussion boards to engage in learning dialogues were
needed for this study. Therefore, classes were selected on the basis they were completely
online. Hybrid courses or courses where students engaged face-to-face with the instructor
were not considered for this study. Classes with a heavy emphasis on online discussions were
chosen. These classes also needed to require students to use online discussion boards to
engage in a learning dialogue. Classes where online discussion boards are used simply as a
posting site for assignments were not chosen for this study.
Once the LVS administrators agreed to the study, they made recommendations on which
classes they thought would best suit the study. The recommendations were made based on
courses that were 100% online, the willingness of the instructor to participate and the level
interactivity required in the courses.
Two instructors were recommended. Each instructor taught a variety of courses. One
instructor taught several sections of intermediate Spanish, a web programming course and a
graphics course. The other instructor taught a dual credit Advanced Math and Trigonometry
course, a Java programming course and a C++ programming course. The researcher was granted
access to archives of the recommended courses. The researcher viewed the syllabi, the
assignments and the discussion boards. One instructor with multiple courses was chosen in an
effort to keep at least one factor constant. This instructor was also chosen based on the high
interactivity of the course. The level of interactivity was determined using the Rubric for
Assessing Interactive Qualities in Distance Courses (Roblyer & Wiencke, 2004). The rubric can
be found in Appendix A. Because of the high level of interactivity, the instructor who taught the
Java, C++, and dual credit Advanced Math and Trigonometry courses was chosen. Previously
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archived courses were reviewed and measured against the rubric. All courses taught by the
instructor scored in the “above average” and “high” levels of interactive qualities. However,
only three were considered to be 100% online.
Three courses taught by the same instructor were chosen for this study based on the
previously mentioned criteria. The teacher has been teaching for a total of 21 years, and has
been teaching online for 9 years. She has taught online courses at both the secondary level and
undergraduate level. Secondary courses have included Advanced Math, Advanced Math Dual
Enrollment, Algebra I, Computer Science, and Independent Study. Undergraduate courses the
teacher has taught online have included beginner and intermediate Computer Program Design.
Students in the courses utilized the web, e-mail, and other online resources in their course of
study as well as the required textbook(s). The courses were completely online with no face-toface meetings with the instructor. Unlike typical online courses, individual students were not
separated geographically. Rather, students were grouped by sites, each of which was
geographically separate. Students within a site each had their own computer. Therefore,
students communicated with the instructor individually. They were also able to communicate
online with other students, both at their site and at other sites. However, there was a possibility
that students at the same site communicated face-to-face.
Additionally, each site had a facilitator. The role of the facilitators was to serve as a
liaison between the students at their site and the online teacher. The facilitator was required to
be physically present on the school’s campus, be present during the time of course delivery, hold
a state-certified teaching license, and be a member of the school faculty. The facilitator was also
required to have daily access to email, Internet, a phone, and fax machine. All LVS facilitators
receive the same training, and some participate more actively in classes than others. There have
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been some LVS courses where site facilitators have taken a more active teaching role. The site
facilitators for the three courses in this study did not participate in the classes other than as a
mediator between the students and the teacher. Therefore, the site facilitators did not teach
students or assist students with any of the coursework.
The online teachers at the LVS are often chosen for their experience and expertise in their
subject areas; have experience with technology; and have demonstrated an interest and desire to
move into the future of education in providing the youth of Louisiana with a quality education.
The online school is not an independent virtual school. Rather, it complements the state
public school system by providing students access to standards-based high school courses that
may not be offered at their traditional public high school. Therefore, the courses could have
been some students’ first online course. Most of the students took the courses because they were
required in order to receive school credit and/or to be eligible for state-funded scholarships for
college. However, students participated in the study voluntarily. The following three courses
were chosen: Computer Science, Advanced Math, C++ Programming. All three courses were
delivered via the course management system BlackBoard. Among the 3 courses used in this
study, students in each course participated in that course only; therefore, there was no student
crossover among the 3 courses.
The majority of student-teacher and student-student communication took place
asynchronously via threaded discussions and email. The instructor often communicated with
students via telephone during office hours. Although students at the same site were able to
communicate face-to-face, any course-related communication with each other had to occur via
BlackBoard.
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Discussion boards were used for collaborative work and for students to engage in critical
thinking discussions based on relevant topics. All discussions were archived and students were
able to review them at their convenience. Students received an orientation in each class. The
orientation included a tutorial on how to use BlackBoard as well as practice runs for submitting
work electronically via Black Board. Additional tutorials specific to the class were also
provided. For example, students in the Computer Science and C++ classes had access to
tutorials for the software they used to program; students in the Advanced Math class had access
to a tutorial on how to use their graphing calculators. Table 3.1 presents the characteristics for
each class.
Table 3.1 Course Characteristics
Characteristic

Computer Science

Advanced Math

C++ Programming

Students*

17

16

22

Freshmen

0%

0%

0%

Sophomores

6%

0%

0%

Juniors

29%

44%

55%

Seniors

65%

56%

45%

Males

88%

50%

91%

Females

12%

50%

9%

Sites

11

8

12

One student per site

8

5

9

Multiple students per
site

3

3

3

One semester

Two ½ semesters: first
term was Algebra II;
second term was
Trigonometry

Two semesters

2 threads per week

2 threads per week

1 thread per week

Length of course

Discussion threads
required to post per
week

* The number of students was determined by the number of students who took the final exam for Computer Science
and Advanced Math/Trig, and the number of students who took the mid-term exam for C++.
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Computer Science
The Computer Science course was a semester-long course based on a two-semester
academic year (Fall and Spring). The course took place in the Fall 2007 semester. Students
from eleven sites participated in the course. Eight sites had only one student in the class; the
remaining three sites had more than one student at each site. The class consisted of 17 students,
most of which were upperclassmen (94%). Eighty-eight percent of the class was male.
Students participated in exercises and activities consisting of tutorials, program coding,
and self-directed activities. Quizzes were taken periodically throughout the course, and tests
were taken at the end of every chapter. Quizzes and tests were all taken online. Students were
also required to take midterm and final exams, which were taken with a proctor on a scheduled
exam date.
Grades were based on the total points earned on web activities, exercises, tests, quizzes,
exams, projects, and discussion board participation. Each lesson required discussion board
participation. Students participated in approximately 2 discussion threads a week. Students
received credit for participation only; a grade was not assigned based on right or wrong answers.
Advanced Math
The Advanced Math course was also a semester-long course. However, it was divided
into two quarters – students took Advanced Algebra in the first quarter and Trigonometry in the
second quarter. The course took place in the Fall 2007 semester. Students from eight sites
participated in the course. Five sites had only one student in the class; the remaining three sites
had more than one student at each site. The class consisted of 16 students, 50% of which were
male and 50% of which were female. Geometry and Algebra II were course pre-requisites, and
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the course was recommended for grades 11th or 12th. Therefore, all of the students were
upperclassmen (44% Junior; 56% Senior).
The course provided students the opportunity to receive credit for both high school
Advanced Math and six hours of college credit at a local university. A final grade was calculated
separately for the Advanced Algebra and Trigonometry sections of the course. Students received
credit for two college courses, one for each section. In order to advance to the next college-level
math class, a student must have received a minimum grade of "C" or higher. The final course
grade for high school credit was the average of the grade achieved in the two sections.
Students had reading assignments from the textbook, Internet sites, or other resources.
Each lesson also had associated videos on CD that introduced the lesson and provide examples.
Students also performed exercises consisting of math problems as well as group projects.
Selected problems were required to be submitted electronically as email attachments created
using a digital tablet or a graphing calculator. Tests were taken at the end of every lesson, all
taken online. Students were also required to take midterm and final exams, which were taken
with a proctor on a scheduled exam date. Participation in a discussion board was also required.
Each lesson required discussion board participation.
Grades were based on the total points earned on web activities, exercises, tests, quizzes,
exams, projects, and discussion board participation. Each lesson required discussion board
participation. Students participated in approximately 2 discussion threads a week. Students
received credit for participation only; a grade was not assigned based on right or wrong answers.
C++ Programming
The C++ course was a year-long course that took place in the Fall 2007and Spring 2008
semesters. Only the Fall 2007 semester was examined. Students from twelve sites participated
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in the course. Nine sites had only one student in the class; the remaining three sites had more
than one student at each site. The class consisted of 22 students, all of which were
upperclassmen (55% Junior; 45% Senior), and most of which were male (91%). Students had to
have successfully completed Algebra I to be eligible to participate in this class.
Students participated in exercises and activities consisting of tutorials, program coding,
and self-directed activities. Each lesson also had associated readings, audio lectures and selfassessments on a CD. Quizzes were taken periodically throughout the course, and tests were
taken at the end of every chapter. Quizzes and tests were all taken online. All assignments other
than the midterm and final were submitted electronically. Midterm and final exams were taken
with a proctor on a scheduled exam date.
Grades were based on the total points earned on web activities, exercises, tests, quizzes,
exams, projects, and discussion board participation. Each lesson required discussion board
participation. Students participated in approximately 1 discussion thread a week. Students
received credit for participation only; a grade was not assigned based on right or wrong answers.
Procedure
The Sequence of Study (Table 3.2) briefly describes the key phases of the study. An
application for exemption was submitted and approved by the Louisiana State University
Institutional Review Board (IRB) before the study was conducted (Appendix B). Consent and
assent forms were distributed to every student and every student’s parent/legal guardian enrolled
in each of the courses on the first day of class (Appendix C and D). A consent form was also
provided to the instructor because she will participate in interviews (Appendix E). The study
started once the teacher, all students participating in the study and their parents/legal guardians
submitted signed and dated consent and assent forms.
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The study took place during the 2007 Fall semester, which began in August and
continued through December. On-going observations and teacher interviews were conducted
throughout the semester. Online observations took place 3 times per week for each course to
observe the climate of the class, the discussion dynamics and the evolution of dialogue.
Although the main focus of the observations was the discussion board, other course
communications (e.g. tutorials, announcements and activities) were also observed.
Table 3.2 Sequence of Study
Research Study Phases
Phase

Description

Request IRB approval

Submitted appropriate forms to LSU IRB (Appendix B).

Request students and
parental/caregiver consent
and students assent

Students were given assent forms (Appendix C), and their
parents/caregivers were given consent forms (Appendix D).

Request teacher consent

The teacher was also given a consent form (Appendix E).

Request permission to use
survey

The author of the original student satisfaction survey was
contacted via email to request permission to use survey.

Conduct observations

On-going observations of each class were conducted
throughout the entire semester, which was approximately 4
months.

Conduct teacher interviews

On-going interviews were conducted with the teacher. The
interviews were conducted approximately every 2 to 3 weeks
for approximately 4 months in an attempt to gain insight into
what was observed the weeks prior to the each interview.

Conduct student survey

Students in each class were given a survey to gain insight into
their perception of their online experience. The survey was
distributed and taken electronically at the end of the semester.

Collect achievement data

Final semester grades and exam grades for each student in
each class were collected after the semester ended.

Code discussions

All discussion board transcripts of each class were collected
and coded after the semester ended.
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Observations for each course were alternated. For example, Advanced Math and
Computer Science were observed on Monday, Wednesday and Friday; and, the C++ class was
observed on Tuesday and Thursday. The two courses that were a semester-long (Computer
Science and Advanced Math) moved rather quickly; therefore, observing three times a week was
necessary. The year-long course moved at a relatively slower pace that not much changed over
the course of a week; therefore, observing once or twice a week sufficed.
The teacher was interviewed once weekly in the first three to four weeks of the course,
because of the high degree of activity. Students were still enrolling and dropping the courses,
organizing their local school schedules, waiting to receive their course materials, and getting
comfortable with using BlackBoard and taking an online course. The instructor was also very
busy, so much so that it was difficult to schedule our first interview session. When asked what
caused the first couple of week to be so hectic, the instructor explained that much of her time is
spent responding to students’ questions and concerns. Some students were apprehensive to take
an online course, so they had a lot of questions. Because of the student turnover rate in the first
couple of weeks, the teacher constantly received emails from new students. Responding to each
student’s email individually as well as making sure students in all three classes received their
materials was time consuming. The teacher also taught courses other than the three in this study.
As the classes started to establish a rhythm, approximately 3 weeks into the semester,
interviews were conducted every 2 to 3 weeks. The interviews were based on the observations in
the weeks prior. Each session lasted approximately 30 minutes and encompassed all three
courses.
Surveys were distributed toward the end of the semester. The survey was created using
an online survey instrument tool known as BIRAT (Balch, 2005). BIRAT also collects data and
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allows the user to export it into a spreadsheet. Separate electronic versions of the survey were
created for each class in order to obtain data separate and independent of one another. Each
survey has its own link as well as its own username and password for students to log in. The
researcher provided the teacher the link, along with the username and password, and the class
which each was assigned to. The teacher, in turn, posted an announcement informing the
students to take the survey along with the appropriate link, username, and password on the
BlackBoard announcement page. Students were able to access the survey at their convenience.
Discussion board transcripts for each course were also observed for frequency of posts.
Specific discussions were purposefully selected for content analysis. The selected discussions
were then coded for analysis. Gall, Gall, and Borg (2003) refer to 14 types of purposeful
sampling techniques. Discussions were chosen based on intensity sampling. Intensity sampling
is a purposeful sampling technique that involves selecting cases that manifest a phenomenon
intensely rather than extremely. Discussions with high student participation and discussions with
low student participation were selected within each class. Factors present in both types of
discussions were then compared.
Data Collection
Using multiple sources of data collection strengthens case study research. Multiple
sources of data allow the researcher to address a broader range of attitudinal and behavioral
issues (Yin, 2003). Using multiple sources of data also allows the researcher to conduct a more
in-depth analysis, and to obtain a more holistic view of the research. Both quantitative and
qualitative data were used in the study. According to Yin (2003), case study research can
sometimes be confused with “qualitative research”. However, a research strategy should not be
defined by the type of data collected. “The contrast between quantitative and qualitative
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evidence does not distinguish the various research strategies” (Yin, 2003, p. 14), and case study
research can include a combination of both. Data collection began in the first week of each class
and lasted through to the final exam week, covering a 4-month period.
Quantitative data included student responses on a perception survey, final course grades,
and the frequency of discussion posts. Qualitative data included on-going observations, ongoing teacher interviews, open-ended questions on the student perception survey, and discussion
transcripts.
Survey
A post-survey was distributed to each student at the last class session. It consisted of 3
sections. The first section consisted of 42 Likert-type questions designed to assess students’
overall satisfaction with the course. The survey was created, delivered and submitted
electronically through an online survey tool (Balch, 2005). The survey was adapted from
Strachota (2003), which was based on the typology of online interaction by Moore & Kearsley
(2005, 1996). This typology of online interaction includes: learner-content interaction, learnerinstructor interaction and learner-learner interaction. A fourth type of online interaction, learnertechnology interaction, identified by Palloff & Pratt (2001), was also included as a construct to
be measured. A fifth construct of general satisfaction was also included as part of this survey
instrument.
The survey items used a four-point response scale of (1) strongly disagree, (2) disagree,
(3) agree, and (4) strongly agree. The original instrument (Appendix F) included seven items
that measure learner-content interaction, six items that measure learner-instructor interaction,
seven items that measure learner-learner interaction, nine items that measure learner-technology
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interaction, and six items that measure general satisfaction. Table 3.3 provides examples of
questions for each type of interaction.
The instrument was tested and validated through factor analytic procedures. Reliability
was evaluated using Cronbach’s Alpha. Reliability was: 0.90 for the constructs of both learnercontent interaction and general satisfaction; 0.89 for the constructs of learner-instructor
interaction and learner-learner interaction; and 0.97 for learner-technology interaction (Strachota,
2003; Cassidy & Eachus, 2000).
Table 3.3 Examples of Student Satisfaction Survey Questions
Interaction
Learner-content

Learner-technology

•

Question
The assignments and/or projects in this course facilitated my learning.
The learning activities in this course required application of problem
solving skills which facilitated my learning.
I received timely feedback (within 24-48 hours) from my teacher.
I was able to get individualized attention from my teacher when
needed.
In this class I was able to ask for clarification from a fellow student
when needed.
This online course encouraged students to discuss ideas and concepts
covered with other students.
I am very confident in my abilities to use computers.

General satisfaction

•
•

I am very satisfied with this online course.
I would recommend this course to others.

•
•

Learner-instructor

•
•

Learner-learner

•
•

Thirteen more questions were added to the survey (questions 1, 6, 10, 14, 18, 20, 26, 27,
29, 33, 35, 36, 38). Most of the additional questions were related to students’ overall satisfaction
with the course as well as each interaction. They were added to supplement areas that were not
addressed in the original survey. For example, the general satisfaction section of the original
survey assessed whether students would recommend the course; question 38 was added to assess
whether students’ would recommend the teacher. Questions were also added to each interaction
section. For example, questions 1 and 6 were added to assess general satisfaction with learner-
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content interaction, and questions 10, 14 and 18 were added to assess general satisfaction with
learner-teacher interaction. Most questions related to learner-learner focused on whether or not
course activities allowed for student-student interaction to occur. The researcher also wanted to
determine if students felt like they learned from each other. Therefore, questions 26 and 27 were
added. See Appendix G for the modified instrument used in this study.
Section two consisted of open-ended questions to gain further insight into students’
motivation behind discussion board participation and the challenges of each course. A survey
was chosen because of the challenge to conduct interviews or focus groups. Students were
located in various areas of the state of Louisiana, which made it difficult to meet with focus
groups. Because learners typically take online courses for time and space convenience,
administering an online survey continued to provide students with that convenience. The
following questions were asked:
•

What aspect(s) of the course did you like most? Why?

•

What was the most challenging aspect of the course? Why? What could have made it
better?

•

Which discussion assignment(s) did you participate most? Are there any reason(s) you
participated more in this discussion assignment(s) than in other discussions?

•

Which discussion assignment(s) did you participate least? What would have motivated
you to participate more in the discussion?
Section three consisted of general demographic questions. These included gender, grade

level, amount of online experience, amount of discussion board experience, the expected grade,
and whether or not the course was required or an elective. Students were informed of the
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purpose of the survey and assured their responses would remain anonymous and not affect their
final grades.
Final Course Grades
Grades were based on the total points earned on exercises, tests, quizzes, exams, projects,
and discussion board participation. See Table 3.4 for the grading scale. Discussion board
participation counted 10 points for each lesson. Points were not awarded based on the quality of
the posts or whether the students answered correctly. Students received the full 10 points as long
as they participated in the discussion forum.
Table 3.4 Course Grading Scale
Point Scale
Letter Grade

Percent Range

Advanced Math

A
B
C
D
F

90-100%
80-89%
70-79%
60-69%
<60%

2918 - 3260
2592 - 2917
2266 - 2591
1940 - 2265
<1939

Computer Science
2721 - 3040
2417 - 2720
2113 - 2417
1840 - 2114
< 1839

C++
2023 - 2260
1797 - 2022
1571 - 1796
1368 - 1570
< 1367

Discussion Transcripts
Discussion transcripts were used to gain insight into students’ motivation to participate.
They were also used to examine what, if any, teacher facilitation and design strategies
encouraged participation as well as learning.
Quantity of Posts. The number of posts for each discussion was used to determine the
degree of participation. Although the number of posts does not indicate that learning is
occurring, it may indicate that students were engaging in a discussion dialogue. Participation
and discussion is a prerequisite for creating a learning community. Quantity of posts may also
provide some insight into students’ motivation to participate.
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Types of Posts. Discussion forums with the highest number of posts per student and
discussions with the lowest number of posts per student were selected from each class for further
examination. The discussion forums were examined for the level of learning exhibited by each
student’s post as well as the design and facilitative strategies used by the instructor.
Instructor Interview
Many studies have examined online learning environments from students’ perspectives.
The instructor’s point of view is also important for one to achieve a comprehensive
understanding of the effects of design and facilitation techniques. The researcher hoped to gain
insight into how the instructor chose the design and facilitative strategies for each discussion.
The instructor was interviewed every 2 to 3 weeks, throughout the course. An open-ended
approach was used. A set of predetermined questions were created (Appendix H) to help focus
on determining how and why the instructor chose to utilize specific strategies for each
discussion. The interview questions were also tailored based on observations of the discussions.
Therefore, some questions were eliminated, added or modified.
Observation and Course Documents
All instructional materials were observed or collected including syllabi, assignments,
activities, tutorials and lecture notes. All discussion archives were downloaded and saved.
Virtual observations were recorded as field notes on a weekly basis. Each class was observed at
least twice weekly. Monitoring the courses regularly allowed for a better understanding of the
dynamics of the online discussions. How each course felt during a particular week, such as how
slow or fast it moved, would not have been evident by simply observing discussion archives.
Also, how the discussions evolved during a particular time frame may not have been evident in a
discussion archive, causing the researcher to rely on assumptions. Recording real-time
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observations as field notes helped to gain insight into the dynamics of the courses and prevent
the need to make assumptions.
Data Analysis
Discussion Analysis Tools
Two tools were used to analyze the discussion boards: (1) a tool used to analyze the
cognitive skills exhibited in the students’ posts; (2) a tool to analyze the design and facilitative
strategies used by the instructor.
Student Discussion Post Analysis Tool. There has been an increased use of online
discussions in classes that are exclusively online, making the discussion forum a significant
component of online courses (Meyer, 2004). Analyzing discussions can provide rich information
about how students engage in a learning community, how student discourse in such a community
affects student learning, and how the instructor influences such learning. Frameworks have been
specifically developed for analyzing online discussions.
Some discussion analysis frameworks examine the process of student development in
online discussions (King & Kitchener, 1994; Perry, 1999); some examine student interactions
(Burnett, 2000; Davidson-Shivers, et al., 2001; Zhu, 1998) and others examine knowledge
construction or critical thinking among students (Garrison et al., 2001; Gunawardena, 1997;
Hara, Bonk & Angeli, 2002; Henri, 1992; Newman, Johnson, Webb, & Cochrane, 1997).
Because the primary concern of this study was student learning and critical thinking that occur in
online discussion, frameworks that focused on knowledge construction and critical thinking were
reviewed.
Four well-known frameworks were reviewed (Garrison et al, 2001; Gunawardena, 1997;
Hara, Bonk & Angeli, 2002; Newman, et al., 1997). The Newman et al. framework consisted of
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approximately 40 indicators of critical thinking. While the Newman et al. protocol had welldefined codes, making its application clearly defined, the large number of codes was
overwhelming. Also, the large amount of codes can lead to data being less easy to interpret and
inter-rater reliability discussions being lengthy because raters may have chosen to apply
disparate codes from the large set available. The other three frameworks (Garrison et al.; Hara et
al; and Gunawardena) were easier to use because they contained less codes than the Newman et
al. framework. According to Mara, Moore and Klimczack (2004), a small number of codes
could lead to more ambiguity when coding. Therefore the three frameworks were “tested” with
some discussion transcripts.
While all three frameworks could be applied, the Gunawardena and Garrison frameworks
seem to be more applicable to examining the process of knowledge-construction in a problemsolving environment. Gunawardena’s framework was designed to reflect the “process of
negotiation which appears to occur in the co-construction of knowledge” (1997, p. 413).
Garrison’s (2000) four-stage cognitive-processing model [1) triggering: posing the problem; 2)
exploration: search for information; 3) integration: construction of possible solution; and 4)
resolution: critical assessment of solution] even begins with a problem where the intention is for
students to construct a solution.
The Hara et al. (2002) framework examines students’ cognitive learning and information
processing rather than how they engage in the problem-solving process. It examines how the
cognitive level of students’ contributions is related to their understanding, reasoning, and the
development of critical thinking and problem solving skills. The codes are similar to Bloom’s
classification of cognitive learning, although it is unclear whether the codes are intended to be
hierarchical. Because this study was mainly concerned with levels of learning, a modified
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version of the Hara et al. framework was used (see Table 3.5). See Appendix I for the original
Hara et al. framework.
Table 3.5 Student Discussion Post Coding Scheme (modified from Hara et al. framework)
Cognitive Skill
Description

Definitions
Observing or studying a
problem, identifying its
elements, and observing their
links in order to come to an
understanding.

Inferencing

Induction and deduction,
admitting or proposing an idea
on the basis of its links with
propositions already admitted as
true or already learned.
Making decisions, statements,
appreciations, evaluations and
criticisms; Sizing up.

Judgment

Application

Depth of discussion
Elaboration

No elaboration

Proposing coordinated actions
for the application of a solution;
following through on a choice or
decision; applying knowledge to
solve a problem or propose a
solution.
Definitions
Providing a response along with
an explanation(s) to support or
explain the reasoning behind the
response.
Build on another’s response, or
adds new information.
Providing a response with no
support or explanation behind
the response.
Repeat or reword another’s
response.
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Indicators
Identifying relevant elements
Identifying assumptions
Defining
Stating facts
Summarizing
Simply describing the subject
matter
Drawing conclusions
Making generalizations
Formulating a proposition
Analyzing
Synthesizing
Judging the relevance of
solutions
Making value judgments
Judging inferences
“I agree, disagree…”
Making decisions, statements,
and appreciations
Solving problems

Indicators
I agree because…”
Relating
Using examples
Providing personal experiences

“Great work!”
“I agree.”

Instructor Discussion Post Analysis Approach. Design and facilitative strategies the
instructor used throughout each course were identified and coded. Patterns were identified
throughout the on-going observations of each course. From those patterns emerged themes
which were used to construct the instructor analysis coding scheme designed by the researcher.
Table 3.6 presents the themes used to code instructor design and facilitative strategies.
Quantitative Analysis
Data used for quantitative analyses included the frequency of discussion posts, students’
responses on the satisfaction survey, and final grades.
Discussion Board Analysis. The number of posts in every discussion forum was
analyzed. The analysis included the number of total posts, the number of teacher posts and the
number of student posts. The number of posts per student was also calculated. Discussion
boards with the high and low frequency of posts were chosen for further examination based on
the results.
Further examination of selected discussions focused on the design of the teacher’s
initial/guiding question. The initial question was the question that guided the discussion, and the
question to which students had to initially respond. The questions were coded based on the
instructor discussion post analysis tool. The codes were then correlated with the number of
students’ posts to determine if there was a relationship between student participation and how the
question was designed.

59

Table 3.6 Instructor Discussion Post Coding Scheme
Instructional Design Strategies
Unit

Indicator

Example

Closed
question/direction

Prompts for a specific
answer – usually short.

“Which of the Ten Commandments do
you feel is the most important?”
“Were the graphics difficult to interpret
on the calculator?”

Open-ended
question/direction

Prompts students to
provide answer along with
explanation to support that
answer.

“Explain the relationship between zeros
of a function and the function’s factors.”

Fact-based
question/direction

Prompts a response that is
either right or wrong.

Explain the difference in similarities and
differences in “if” statement, “if-else”
statements and switch statements.

Opinion-based
question/direction

Prompts students to
provide an opinion, or does
not necessarily require a
right or wrong answer.

“Do you consider yourself a good
netcitizen?”

Indicates whether or not
student response to
instructor’s initial post is
optional.

“Post your results as a reply to this
message.”

Indicates if student
response to the
instructor’s initial post
is required.

“Discuss the advantage and
disadvantage of putting a class in a
different file…”

“With the rapid of the past decade in
mind, speculate on what you think the
near future will hold…”

Indicates if students
Indicates whether or not
are required to respond student response to each
to other students.
other is optional.

“Check your classmates’ posts to see if
you agree with their answers. Comment
with compliments and/or suggestions.”

Indicates the number
of other students each
student should respond
to.

Tells students the
minimum number of
student posts they are
required to respond to.

“Respond to at least two of your
classmates’ posts.”

Level of learning
prompted by the
question*

Indicates the cognitive skill “Compare and contrast...”; “Explain…”;
students should display in
“Describe...”; “Discuss the advantage
the discussion.
and disadvantage…”

*Levels were based on the cognitive skills in the discussion analysis tool.
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Table 3.6 continued
Instructional Facilitative Strategies
Unit

Indicator

Instructor participates throughout the discussion.
•

Responds to every student.

•

Responds to certain students.

•

Responds after every student has posted.

The instructor posts comments/questions
in the same thread other than the initial
post.

Instructor provides general feedback to the entire
class.

The instructor posts a response to the
entire class in a separate thread.

Instructor prompts students to view others’ posts
throughout the discussion.

Example: “Please look at student A’s post
for the right answer.”

Survey Analysis. The survey consisted of quantitative Likert-type and multiple choice
questions and qualitative open-ended questions. Statistical analysis was conducted for the
Likert-type and multiple choice questions. Descriptive statistics were used to analyze students’
general satisfaction with the course along with each type of interaction: learner-learner, learnerteacher, learner-technology, learner-content.
Achievement Scores. Achievement scores were used to determine if there is a
relationship between the level of discussion board participation and student achievement.
Statistics were used to correlate the number of discussion board posts for each student with their
achievement scores. Two types of achievement scores were correlated with discussion board
participation: final semester grades and final exam scores. Final semester grades were used
because they included students overall achievement throughout the course; however, it is likely
that there would be a correlation between the two because discussion board participation scores
are included in the final semester grades. Final exam grades were used because they represent a
variable that is independent of discussion board participation.
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Qualitative Analysis
Qualitative analyses of the content of the threaded discussions, instructor interviews, and
student surveys were conducted.
Discussion Transcripts. Archived transcripts of threaded discussions were reviewed and
analyzed for a deeper examination of the discussion processes. Content analysis was chosen as
the main methodology to analyze the online discussion. Content analysis is a generic name for a
variety of textual analyses that typically involves comparing, contrasting, and categorizing a set
of data (Schwandt, 1997). Each case was analyzed individually, and a cross-case analysis was
conducted.
Approximately 6 discussion boards were purposefully selected from each class using
intense sampling. High and low-participation discussions were selected from each class. Each
discussion board transcript was coded based on the type of responses made during the online
discussion. The coding scheme was based on the characteristics of cognitive learning and was
adapted from the coding scheme in the study conducted by Hara, Bonk and Angeli (2002). The
coding scheme was previously presented in Table 3.5. The purpose of coding transcripts was to
observe the type of learning reflected in students’ responses, the dialogue, and the type of posts
by the instructor. Additional themes also emerged. Coding was conducted before viewing final
grades for the students to limit any effect knowledge of the students’ grades scores could have
had on the coding process.
The unit of analysis was a message. There have been several types of units of analysis
used in content analysis of a discussion board (Rourke et al, 2001). Hara et al. (2002) used
paragraphs as units of analysis. Their sample consisted of college-level students. The
researchers used paragraphs as the units of analysis because "college-level students should be
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able to break down the messages into paragraphs" (p. 9). Many of the posts in this study were
short, and did not consist of several paragraphs. Also, in the Hara et al study, often a paragraph
did not necessarily represent a new idea, resulting in inconsistencies in coding. The message
unit has several advantages. It is objectively identifiable, which can lead to a higher interrater
reliability; it produces a manageable set of cases; it is a unit whose parameters are determined by
the author of the message (Rourke et al, 2001). Grammar along with style of written
conversation and the informality of conversation made it difficult to objectively code each
sentence.
The design and facilitative strategies were also coded using the instructor analysis code
that was constructed from themes and patterns that emerged from observations. The codes were
previously presented in Table 3.6.
The Coding Process. Often messages consisted of several sentences. Each sentence
within a message could have had different codes. The discussion analysis codes were not
considered hierarchical; therefore, if a message contained more than one type of cognitive skill
the two skills were coded. For example, the following post has two codes in the same message:
Judgment

You bring up an excellent point that is very important in an online class. You need to
read a DB before you start asking questions. It is always discouraging when a class has a Inference
great discussion about a piece of code, and then a student comes in a week later and asks
the same question without reading what has been posted first.

Both codes were included because in order to obtain a better understanding of all forms of
cognitive learning that occurred for each student and within each post. The only exception was
if descriptive sentences were used to support another cognitive skill (i.e. Judgment), the message
was not coded as “Descriptive”. The following post is an example of how descriptive sentences
were used to support other cognitive skills:
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I think that, do not snoop around other peoples files is the best. It is a standard that
everyone can and should live by. It gives you a safe and secure feeling to know that what
you wrote is protected and that you have it secured. The second someone intrudes that,
and breaks that trust you lose that feeling and don’t fell secure. I have had my computer
hacked before and lost a lot of things. Id never do that to someone.
This message was coded as a “Judgment” because the student made an evaluation or value
judgment about a computer ethic, and explained why he felt that particular ethic was important.
Several “Description” sentences were used to support why the student felt the ethic was
important. Including those descriptive sentences would have resulted in a disproportionately
high number of “Description” codes, and could have possibly skewed the results. For example,
if this discussion was coded as having 1 Judgment and 4 Descriptive codes, the data would show
that this message consisted of 80% of the Descriptive (low-level) cognitive skill and 20% of the
Judgment (high-level) cognitive skill. In reality, the overall message is characterized high-level
learning, but the data would show that it consisted mainly of low-level learning.
In addition to coding cognitive skills, messages were coded for the depth of discussion.
In the coding scheme, the two variables – depth of discussion and cognitive skill – are not
exclusive. Thus, a message was coded twice, once for cognitive skill and again for depth of
discussion.
Pattern Matching. Examining the discussion posts can help identify possible patterns
between teaching strategies and the degree of knowledge generated among students. A patternmatching technique (Yin, 2003) was used to explore what techniques, if any, influenced
participation and quality of dialogue. The researcher examined patterns of increased and
decreased participation levels among the discussion posts, and “matched” these patterns to
design and/or facilitative strategies used. For example, discussions with high levels of
participation were analyzed to determine types of facilitative and/or design strategies were used;
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discussions with low levels of participation were also analyzed to determine the same factors.
Comparisons were made to determine any similarities or differences in design and/or facilitative
strategies present. Yin (2003) refers to this type of analysis as rival pattern matching.
Comparisons were also made among discussions with high levels of participation and among
discussions with low levels of participation.
Patterns of types of cognitive skills displayed in discussion posts were also matched with
design and/or facilitative strategies used. The researcher examined discussions where the
majority of posts consisted of lower-level cognitive skills as well as discussions where the
majority of posts consisted of higher-level cognitive skills. Patterns of high percentages of lowlevel cognitive skills and high percentages of high-level cognitive skills were “matched” to
design and/or facilitative strategies used.
After the data for each group were analyzed, cross-group analyses were conducted to
compare and contrast themes emerging from each class. Similar trends and differences among
design strategies, facilitation strategies, and the quantity and quality of participation were noted.
If a theme from one class was corroborated by the data from another, the finding was considered
stronger.
Instructor Interviews and Open-ended Questions on the Student Survey. Instructor
interviews and student responses to open-ended questions were analyzed using thematic analysis.
Each student’s responses were analyzed separately for patterns that were coded and sorted for
emerging themes. After emerging themes were constructed, they were placed into broader
categories from which final themes were constructed. The same type of thematic analysis was
conducted for the instructor interviews. Data was also used to support other findings.
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Validity
Validity is a measurement of a study’s authenticity, or the certainty of its results. The
concept of validity comes from the positivist assumption that reality can be examined
objectively. Quantitative research is grounded in this positivist philosophy. In quantitative
research, a highly valid study is one that establishes suitable controls so that any change in
variables can be attributed only to the experimental treatment. By controlling extraneous factors,
a researcher strengthens the validity of a study. However, there are no controls present in case
study research. The researcher seeks to examine all variables as they occur and interact in their
natural environment (Gall, Gall & Borg, 2003).
Trustworthiness is a term for assuring the quality of qualitative research. There are four
tests that are commonly used to establish the validity, or trustworthiness, of qualitative research:
construct validity, internal validity, external validity and reliability (Gall, Gall & Borg, 2003;
Yin, 2003). Triangulation is a method to establish trustworthiness in qualitative research. Data
triangulation as well as method triangulation was used in this study.
Data triangulation involves the use of different sources of data or information. Data was
collected directly from students and the instructor, and from observations and discussion
transcripts. Multiple sources of data helped alleviate bias that might result from using a single
source of data collection. A detailed description of the context and participants and thick
description of research procedure, including describing possible changes that occurred
throughout the study, was also conducted. The researcher also kept field notes in a journal to
document observations throughout the study to address credibility, dependability and
confirmability.
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Method triangulation involves the use of multiple data collection methods. This study
enhanced trustworthiness by collecting data through various methods. Instructor interviews,
student surveys, student grades, observations and analysis of online discussion documents were
used to determine how design and facilitation strategies influence student learning and
participation in online classes. These methods should ensure that credibility, transferability,
dependability and confirmability were addressed.
Yin (2003) asserts that data triangulation move beyond collecting multiple sources of
information. Data should be aimed at corroborating the same phenomenon. Data is really
triangulated when evidence is converged rather than analyzing each source of evidence
separately with separate conclusions. Connections among data from each source were examined
to determine patterns of convergence.
Inter-rater reliability was established for discussion transcript coding. Two independent
coders, one of which was the researcher, coded each transcript separately and independently.
Once each coder was complete, the pair compared codes. Any codes that differed were
discussed until an agreement was made on the most appropriate code.
Member checks were performed to check the accuracy of observations and interview
interpretations. This strategy increases the “truthfulness” of the data (Creswell, 1998).
Observation interpretations of previous weeks were discussed during each interview with the
teacher; also, some interview questions were based on observations. Therefore, the teacher
validated observation interpretations. Finally, the teacher was also asked to review the
transcription of the all interviews conducted with her.
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CHAPTER 4
WITHIN-CASE RESULTS
A within-case analysis involves analyzing each case individually, while a cross-case
analysis involves analyzing data across all cases to determine any common patterns and themes.
When using a multiple case study design, it is typical to provide a detailed description of each
case and themes within the case followed by a thematic analysis across the cases (Creswell,
1998). Individual analysis of each of the 3 classes as well as a cross-case analysis was
conducted. This chapter presents the results of the within-case analyses. Cross-case analysis
results will be presented in the following chapter.
Course Structure
Generally, all 3 courses were structured alike. The teacher posted announcements, on
average, every 2 days. Announcements typically consisted of reminders of when lessons were
due, when grades were posted, quiz dates, and other information about the class such as when
school supplies arrived and what was the last day to drop the class without penalties.
Initially, students were required to complete practice exercises on how to submit
assignments. Students also had to participate in socializing assignments, such as, sharing each
others’ favorite pastimes and thoughts on proper behavior in online classrooms. These
orientation exercises all took place via discussion boards.
Students were provided with a syllabus explaining the teacher’s expectations of the
students as well as what the students should expect from the teacher. The syllabus provided
grading information, technological requirements for the class, a description of the various
assignments students would be required to submit, and the course content that would be covered.
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In addition to the syllabus, students were provided a course schedule that consisted of due dates
for all the lessons.
Students had to complete approximately 2 lessons per week for the Advanced Math and
Computer Science classes; students in the C++ class had to complete only 1 lesson per week.
Generally, each lesson consisted of lecture notes, a PowerPoint presentation, a discussion board
posting, and assignments that had to be submitted by each student to the teacher. The
assignments usually required students to work math problems or computer programming
problems, depending on the class. Each student had to submit their assignments to the teacher.
Students in Advanced Math worked their math problems using a graphing calculator provided by
LVS and submitted the image of their problem or graph. Students in the Computer Science and
C++ classes submitted the source codes to the programs they created. Students were also
required to work problems and post them in the discussion board; however, the discussion board
problems were intended for collaboration among students where the students were able to help
each other. Other discussion board assignments required students to reflect on the lesson and
discuss their reflections with other students.
All lessons for the course were pre-posted, which means that students could access any
lesson at any time, and had the ability to work at their own pace. However, the discussion board
assignments were not pre-posted. The teacher posted the discussion board assignments at the
beginning of each lesson, which for the Advanced Math and Computer Science classes were
twice a week and once a week for the C++ class. The teacher did not post in every discussion
board, but when she did post to students, she usually did not post until the end of the lesson after
most students had posted. However, according to the teacher, she read students’ postings
approximately everyday throughout the week just in case a student needed additional guidance.
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Also, if a student needed immediate assistance with the lesson, they were encouraged to email
the teacher or contact her by phone during office hours. Students in each course had a scheduled
class period during school hours for them to participate in the online class at each student’s
school. The following sections consist of results specific to each class.
Computer Science
Discussions, grades and student satisfaction surveys were analyzed to examine student
participation, student learning, the depth of dialogue and students’ reported satisfaction with the
course.
Student Participation in Discussion Boards
Throughout the Computer Science course, students were required to participate in 28
discussions. Table 4.1 presents an overall summary of discussion board participation. Twentytwo students participated in the first discussion. Five of the 22 students dropped the course,
resulting in a 22.7% dropout rate. The number of students participating in the discussions varied
throughout the course. On average, 13.2 students participated in the discussions. The
discussions also varied in terms of the quantity of posts. The number of student posts was
highest at the beginning of the course, diminishing as the course progressed. The number of
students that participated and the number of posts per participant appeared to reduce after the
mid-semester. There was an overall mean of 23.4 posts per discussion.
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Table 4.1 Participation in Discussion Board – Computer Science
Teacher posts *
Student posts
Discussion
Hello
L1
L2
L3
L4
L5
L6
L7
L8
L9
L10
L11
L12
L13
L14
L15
L16
L17
L18
L19
L20
L21
L22
L23
L24
L25
L26
L27
Mean

No. of
students
22
23
22
19
20
19
18
14
12
14
17
16
15
9
12
10
12
7
5
6
13
8
9
9
10
8
9
12
13.21

Total # of postings
(Teacher + Students)
45
60
50
57
47
25
25
19
21
17
21
18
32
10
14
12
16
8
8
7
32
13
14
15
13
15
13
29
23.43

N
1
2
24
3
23
3
5
4
8
3
3
2
4
1
2
2
4
1
3
1
16
5
5
6
3
5
4
14
5.61

%
2%
3%
48%
5%
49%
12%
20%
21%
38%
18%
14%
11%
13%
10%
14%
17%
25%
13%
38%
14%
50%
38%
36%
40%
23%
33%
31%
48%
24%

N
44
58
26
54
24
22
20
15
13
14
18
16
28
9
12
10
12
7
5
6
16
8
9
9
10
10
9
15
17.82

%
98%
97%
52%
95%
51%
88%
80%
79%
62%
82%
86%
89%
88%
90%
86%
83%
75%
88%
63%
86%
50%
62%
64%
60%
77%
67%
69%
52%
76%

Average No. of posts
(Teacher + Students)
1.96
2.50
2.17
2.85
2.24
1.25
1.32
1.27
1.62
1.13
1.17
1.06
2.00
1.00
1.08
1.09
1.23
1.00
1.33
1.00
2.29
1.44
1.40
1.50
1.18
1.67
1.30
2.23
1.53

Average No. of
student posts
2.00
2.52
1.18
2.84
1.20
1.16
1.11
1.07
1.08
1.00
1.06
1.00
1.87
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.23
1.00
1.00
1.00
1.00
1.25
1.00
1.25
1.23

*The number of teacher posts includes only those posted throughout the discussion. The number does not include any posts posted as
a separate thread.
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Mean student participation consisted of 76% of the total posts, with an overall mean of
17.8 student posts per discussion. Mean teacher participation consisted of 24% of the total posts,
with an overall mean of 5.61 teacher posts per discussion. There was an overall mean of 1.23
posts per student. The 3 highest participation lesson discussions (L1, L3, and L12) as well as the
3 lowest participation lesson discussions (L16, L18, and L19) were selected for further review.
Although the “Hello” discussion board had high participation, it was not selected because it was
an icebreaker discussion rather than a discussion related to the academic lessons. The six
discussions were analyzed to examine the design and facilitative strategies used. The results of
the analysis are presented in Table 4.2.
Relationship between Discussion Board Participation and Participation Requirements. A
pattern existed between level of participation and participation requirements. In every discussion
with a high level of student participation, students were required to respond to at least two of
their classmates. Oppositely, every discussion with a low level of student participation did not
require students to respond to each other. In the 3 discussions where students were required to
respond to at least two of their classmates, there were at least two posts per student (L1=2.52,
L3=2.84, L12=1.87). All three discussions where students were not required to respond to their
classmates had a participation level of one post per student.
Additionally, using directives, such as “you must” or “you are required,” seemed to
prompt more participation compared to using optional language, such as “respond to your
classmates if…” There were two discussions (L14 and L15) where the teacher told students to
reply to their classmates if they thought anyone needed help, or if they disagreed with a post. No
one helped each other or disagreed with each other even though, according to the teacher, they
could have. Overall, patterns indicated that telling students they are required to respond to other
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students as well as indicating the number of students to which they should respond was related to
higher participation levels.
Relationship between Discussion Board Participation and Question Design. There
appeared to be no pattern of a relationship between the type of question and the level of
participation; nor did there appear to be a pattern of a relationship between the type of response
prompted and the level of participation. Variation occurred among closed and open-ended
questions and the level of participation. Two of the high-participation discussions (L1 & L12)
consisted of closed questions, and one of the low-participation discussions (L16/Q1) consisted of
a closed question. There were equal numbers of open-ended questions (3) for both the high and
low-participation discussions. Variation also occurred among fact-based questions and opinionbased questions. There were equal numbers of fact-based and opinion-based questions (3) for
both high and low-participation discussions.
Relationship between Discussion Board Participation and Teacher Participation. No
pattern of a relationship between teacher participation and student participation appeared to exist.
The teacher participation rate was fairly low in the discussions analyzed, including those
discussions with a high student participation rate. When examining the teacher participation rate
for all discussion, student participation was low even in discussions where the teacher
participation rate was 40% and above. The teacher did not participate heavily in the discussions
because she preferred peer-to-peer dialogue. According to the teacher:
If the discussion is an open-ended question with no right or wrong answer, I usually don’t
respond. If it is a closed question with right or wrong answers, I will respond. I try to
respond to everyone because I don’t want to single out only those students with wrong
answers. I prefer responses to be more peer-to-peer. Some years it [peer-to-peer
dialogue] will happen. Some years students won’t dialogue. If one student takes the
lead, others may follow.
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Table 4.2 Summary of Strategies by Discussion Participation – Computer Science.
Discussion board
participation

Type of question
(open/closed)

Type of response
prompted (fact/opinion)

High (L1)

Closed

Opinion

Student participation
requirements
Students must reply to
at least 2 classmates.

High (L3)
Q1

Open

Fact

Q2

Open

Opinion

Q3

Open

Fact

High (L12)

Closed

Fact

Low (L16)

Students must reply to
at least 2 classmates.

Teacher participation
Responded to one student’s post to reinforce
the point the student made.
Replied to one student for encouragement.
Posted a response to everyone in a separate
post complementing the students on their
discussion participation and content.

Students must reply to
at least 2 classmates.

Replied to 3 students regarding protocol (i.e.
not posting to the right thread). Posted a
response to everyone in a separate post
complementing the students on their
discussion content.

No indication to
respond to other
students.

Replied to 3 students regarding protocol (i.e.
not posting to the right thread; posting past
deadline). Posted a response to everyone in a
separate post complementing the students on
their discussion content.

Q1

Closed

Fact

Q2

Open

Fact

Low (L18)

Open

Fact

Students told to post
their results, but not
required to respond to
others.

Replied to 1 student to help with content;
prompted another student to elaborate on his
response. Posted a separate response to
everyone to summarize and reinforce content
to make sure everyone understood the lesson.

Low (L19)

Open

Opinion

Students told to post
their results, but not
required to respond to
others.

Posted a separate response to everyone to
complement students who participated, and
directed those who did not participate to read
others’ posts. Indicated that it was helpful to
participate in discussion board assignments
that require programming for practice.
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Observations also showed that teacher only responded everyone to summarize and
reinforce content for the selected discussions that prompted factual or right/wrong answers (L3,
L12, L16, and L18). Based on these results, it appears that an increase in teacher participation
was not related to an increase in student participation.
Student Learning in Discussion Boards
There were some factors that may have been related to student learning. For the purposes
of this study, student learning refers to the cognitive skill level displayed by students. Two
major types of cognitive skill level included low-level learning and high-level learning. Lowlevel learning was characterized by the Description code; high-level learning was characterized
by the Inferencing, Judgment and Application codes. The data is summarized in Table 4.3. Two
factors related to student learning that were examined included: discussion board participation
and question design.
Relationship between Cognitive Skill and Discussion Board Participation. There
appeared to be no pattern of a relationship between participation level and cognitive skill. There
was a high variation of cognitive skills displayed and the amount of student participation.
Discussion threads with a high level of participation consisted of a mix of high-level and lowlevel cognitive skills; the same was true for discussion threads with a low level of participation.
Relationship between Cognitive Skill and Question Design. There appeared to be a
pattern between the cognitive skill displayed by students and the cognitive skill prompted by the
question. Four of the five questions that prompted high level cognitive skills (L1, L3/Q2, L18
and L19) resulted in more than 50% of the threads where students exhibited high-level cognitive
skills. Although discussion L3/Q3 had 52.9% of the threads at the description skill level, part of
the question required the students to describe. Oppositely, all the questions that prompted low-
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level cognitive skills (L3/Q1, L12, L16/Q1, L16/Q2) resulted in more than 50% of the threads at
the description level. The cognitive level prompted by the question was related to the cognitive
level at which students learn. The evidence also showed that the students learned at the level the
teacher intended for them to learn.
Depth of Dialogue
The relationship between depth of dialogue and discussion board participation was
analyzed as well as the relationship between depth of dialogue and question design. Depth of
dialogue was measured in terms of whether or not students elaborated in their responses. The
results are presented in Table 4.3.
Relationship between Depth of Dialogue and Discussion Board Participation. Based on
the results, there may have been a relationship between participation level and depth of
discussion (elaboration versus no elaboration). Discussion threads with high levels of
participation consisted of 3 (60%) topics with more than 50% of in-depth responses. Discussion
threads with low levels of participation consisted of only 1 (25%) topic with more than 50% of
in-depth responses. The patterns between participation level and depth of discussion may
indicate that high levels of participation could lead to deeper dialogue.
Relationship between Depth of Dialogue and Question Design. There may have been a
pattern between the cognitive skill prompted by the question and the depth of discussion. In
discussions where low-level skills were prompted (L3/Q1, L12, L16/Q1, L16/Q2), there was no
depth of dialogue in more than 50% of the threads. One would assume that higher levels of
learning would result in deeper discussions. Generally in discussions where high-level skills
were prompted, there was some depth of dialogue in more than 50% of the threads; however, that
did not appear to be the case for discussions with high percentages of judgment.
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Table 4.3 Summary of Strategies by Cognitive Skill – Computer Science.
Discussion board
participation

Cognitive skill prompted by
question*

High (L1)

Cognitive skill displayed by students
Description

Inferencing

Judgment

Application

Elaboration

No
elaboration

Judge/evaluate
(What do you feel is most important?)

3.3%

3.3%

93.3%

0.0%

53.4%

46.6%

Q1

Describe
(Discuss an interesting fact)

81.0%

9.5%

9.5%

0.0%

40.0%

60.0%

Q2

Analyze
(Speculate on what the future will
hold in terms of technology)

0.0%

65.6%

34.4%

0.0%

55.2%

44.8%

Q3

Evaluate
(Discuss a time period in history and
compare and contrast with others)

52.9%

8.8%

38.2%

0.0%

62.2%

37.8%

High (L12)

Describe
(List)

48.1%

0.0%

51.9%

0.0%

0.0%

100.0%

Q1

Describe
(Recall)

100.0%

0.0%

0.0%

0.0%

33.3%

66.7%

Q2

Describe
(Explain)

100.0%

0.0%

0.0%

0.0%

25.0%

75.0%

Low (18)

Application and analysis
(Run a program and change the array.
Compare results and explain why the
results occurred)

0.0%

37.50%

0.0%

62.50%

60.00%

40.00%

Low (L19)

Judge/evaluate
(Discuss the advantage and
disadvantage)

0.0%

0.0%

100.0%

0.0%

16.7%

83.3%

High (L3)

Low (L16)

*A truncated version of the discussion topic is in parenthesis
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Discussion L1, which had 93.3% judgment skills, only had 53.4% of threads where
students elaborated; discussion L12 had 51.9% judgment skills, but had 100% of the threads with
no elaboration; and discussion L3/Q2 had 100% of high-level cognitive skills, but only 55.2% of
the threads where students elaborated. During observations it was noticed that in discussions
where students agreed with one another, they did not elaborate. Students usually replied with “I
agree” instead of expanding on and explaining why they agreed. Students tended to elaborate
more when they disagreed with someone. However, seldom did students express disagreement
with each other even when there were opportunities to do so.
There may have been a pattern between the type of question and the depth of dialogue.
Of the discussions with closed questions, 66.6% of the discussions had more than 50% posts
with no elaboration. However, 50% of open-ended questions had posts with greater than 50%
elaboration, and vice versa. There appeared to be a pattern between the type of response
prompted and the depth of dialogue. Opinion-based questions appeared to influence the depth of
dialogue. Of the discussions with opinion-based questions, 66.6% of the discussions had more
than 50% posts with elaboration; whereas, 66.6% of discussions with fact-based questions had
more than 50% posts with no elaboration. Based on the data, the design of the question may be
related to the depth of dialogue.
Students’ Reported Satisfaction with the Course
There was a 71% return rate for the survey. Of the 17 students that completed the course,
twelve took the survey. The class was an elective for the majority of the respondents (82%).
Students’ satisfaction was examined for 4 types of interaction: learner-content, learner-teacher,
learner-learner, and learner-technology. Overall satisfaction with the course was also examined.
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Frequency of student responses was used to summarize the data. Results are presented in
Appendix J.
Students’ Reported Satisfaction with Learner-Content Interaction. Generally, many
students who took the survey were not satisfied with the course content. Although the least
favorable teaching methods included course documents and quizzes (66.7% dissatisfaction rate),
overall, students felt more favorably toward the activities and projects. Fifty percent of the
respondents felt like the assignments and projects help to facilitate their learning, particularly
critical thinking skills. Programming is a hands-on class that requires application and practice.
Therefore, it is not unusual that students would feel that activities and projects contribute more to
their learning.
Students’ Reported Satisfaction with Learner-Teacher Interaction. Students generally
seemed to be more satisfied with their interaction with the teacher than they were with the
content. There was a slight discrepancy between questions 10, 12, and 13 regarding teacher
feedback. Question 10 indicated that 58.6% of the students were not satisfied with the feedback
they received from the teacher and question 13 indicated that half of the students felt frustrated
by the lack of feedback. However, question 12 indicated that 58.6% of students were satisfied
with the timeliness of the feedback. There may have been a possibility that students were more
satisfied with the timeliness of the feedback, but not necessarily the type of feedback. In
addition, while students indicated that feedback was received within 24-48 hours, they may have
wanted feedback sooner than 24 hours. The open-ended questions revealed that some students
wanted feedback sooner than 24 hours. Some comments included:
The most difficult thing about this course was I couldn't do some of the assignments as
quick as I would have liked because I would have to wait till the next day for a response
from the teacher…
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The most challenging part of the course was writing programs perfectly and getting them
to run. It is not easy. The only thing that could have made it better is having more time to
discuss the problems with the teacher. I felt like I always didn't have enough time to wait
a day for her response.
Getting the teacher to respond with an understandable response to problems, as well as
getting her to respond in a timely manner. Also understanding the text book and what it
says.
Fifty-eight percent of the respondents expressed dissatisfaction with the teacher’s
presence. However, other questions (e.g. questions 15 and 16) suggested that the teacher
constantly communicated with the students. In addition, observations and interviews revealed
that the teacher was available on a daily basis by phone, email and via the discussion board. For
58.3% of the students, this was their first online course. Therefore, their opinion about the
teacher’s presence may have been due to experiencing the difference between being in a face-toface class and being in an online class. Due to the natural transactional distance present in online
classes, particularly those with primarily asynchronous communication, students may have
perceived that they did not feel the teacher’s presence even though they indicated that they were
satisfied with the interactions that contribute to teaching presence (e.g. individualized attention,
active member in discussion group, and timely feedback). One student actually said that the
course should be “taught in class”. The respondents also may not have been accustomed to or
prepared for the level of control they would have to have over their own learning, which was
indicated by 75% of the respondents agreeing that they became more responsible for their own
learning.
Students’ Reported Satisfaction with Learner-Learner Interaction. Generally, students
were not satisfied with the discussion board activities. Many of the respondents felt like the
discussion boards did not aid in their learning from each other. This was also indicated in the
open-ended responses: “I did not participate in discussion because there were no discussion
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topics. All the discussion board did was the teacher asked a question and we answered it. There
was no discussion.”; “The discussion assignments were worthless because there was no
discussions!!!” There were some discussions where students could have helped each other and
did not, or disagreed with each other but did not engage in a dialogue to come to an agreement.
The teacher said that she thought students were reluctant to correct or disagree with each other
because peer review is difficult.
Despite students’ survey responses, some of the discussion board posts indicated that
students did benefit from participating in the discussion boards; for example, “Also I have read
two other students postings and it made me understand what was really the important
commandment”; “I didn’t know that the transistor had changed so much until I read these
websites. It is amazing how much we don’t know”; “WOW. You have a lot of information that I
didn’t know…” These statements were present in discussions with a high level of participation.
Also, the discussion board analysis showed that students did actually learn and engage in critical
thinking.
There is a possibility that although some of the discussion board postings indicated that
students benefited from information sharing, students may not have realized or perceived that
they were learning from each other. In addition, students may not have realized that they also
had to take responsibility to participate in the discussions to make them successful; or, they may
not have known how to make a successful discussion.
Students’ Reported Satisfaction with Learner-Technology Interaction. Learnertechnology interaction received the highest satisfaction rate. Considering this is a computer
programming class, it is not surprising that most of the respondents were comfortable using
computers.
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Students’ Reported Overall Satisfaction. When rating their overall satisfaction with the
course, half the respondents indicated they were generally satisfied with the course, and half
indicated that they were dissatisfied. Seventy-five percent reported that they became more
responsible for their own learning, but they did not become more interested in the subject matter
(83.3%). It was not surprising that the respondents expressed an overall dissatisfaction with the
course since the learner-content, learner-teacher, and learner-learner interactions also received
low scores.
Advanced Math
Similar to the Computer Science class, discussions, grades and student satisfaction
surveys were analyzed to examine student participation, student learning, the depth of dialogue
and students’ reported satisfaction with the course.
Student Participation in Discussion Boards
Throughout the Advanced Math course, students were required to participate in 28
discussions divided between Algebra and Trigonometry. Table 4.4 presents an overall summary
of discussion board participation. The first 3 discussions were used to orientate students to the
course and to each other; 13 discussions were used in the Algebra portion of the course; and 12
discussions were used in the Trigonometry portion of the course. Those discussions labeled with
an “A” pertained to the Algebra portion of the course; those labeled with a “T” pertained to the
Trigonometry portion of the course.
Eighteen students participated in the first discussion. Two students dropped the course,
resulting in an 11% dropout rate. The number of students that participated appeared to remain
steady at approximately 15 to 16 students with a mean of 14.5 students who participated.
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Table 4.4 Participation in Discussion Board – Advanced Math
Teacher posts *
Discussion
hello
L1
L2
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
T1
T2
T3
T4
T5
T6
T7
T8
T9
T10
T11
T12
Mean

No. of
students
18
18
4
13
12
15
12
15
16
16
16
16
13
15
14
15
16
15
15
15
15
16
14
13
16
14
15
13
14.46

Total # of postings
(Teacher + Students)
56
57
9
33
28
27
25
37
36
37
24
22
20
33
19
84
17
19
17
19
20
29
17
18
26
16
20
18
27.93

N
1
2
5
17
14
3
13
16
17
17
2
1
1
16
1
6
1
4
2
4
5
11
2
5
6
2
4
4
6.50

%
2%
4%
56%
52%
50%
11%
52%
43%
47%
46%
8%
5%
5%
48%
5%
7%
6%
21%
12%
21%
25%
38%
12%
28%
23%
13%
20%
22%
25%

Student posts
N
55
55
4
16
14
24
12
21
19
20
22
21
19
17
18
78
16
15
15
15
15
18
15
13
20
14
16
14
21.43

%
98%
96%
44%
48%
50%
89%
48%
57%
53%
54%
92%
95%
95%
52%
95%
93%
94%
79%
88%
79%
75%
62%
88%
72%
77%
88%
80%
78%
75%

Average No. of posts
(Teacher + Students)
2.95
3.00
1.80
2.36
2.15
1.69
1.92
2.31
2.12
2.18
1.41
1.29
1.43
2.06
1.27
5.25
1.00
1.19
1.06
1.19
1.25
1.71
1.13
1.29
1.53
1.07
1.25
1.29
1.78

Average No. of
student posts
3.06
3.06
1.00
1.23
1.17
1.60
1.00
1.40
1.19
1.25
1.38
1.31
1.46
1.13
1.29
5.20
1.00
1.00
1.00
1.00
1.00
1.13
1.07
1.00
1.25
1.00
1.07
1.08
1.43

*The number of teacher posts includes only those posted throughout the discussion. The number does not include any posts posted as
a separate thread.
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In terms of the quantity of posts, the discussions varied with most having less than 1.5
posting per student. Overall, the number of student posts was fairly low; the highest numbers of
posts were in the first two discussions and the last Algebra discussion (A13) only. The lowest
activity appeared to occur during the Trigonometry discussions. The mean of total postings was
27.9 posts per discussion. Mean student participation consisted of 75% of the total posts, with an
overall mean of 21.4 posts per discussion. Mean teacher participation consisted of 25% of the
total posts, with an overall mean of 6.5 posts per discussion. There was an overall mean of 1.43
posts per participant. The 3 highest participation lesson discussions (L1, A3, and A13) were
selected for further review. Although the “Hello” discussion board had high participation, it was
not selected because it was an icebreaker discussion rather than a discussion related to the
academic lessons. Three of the discussions with the lowest participation (A2, A4, and T3) were
selected for further review. Although several of the Trigonometry discussions had low
participation, only one Trigonometry discussion was selected because they were all the same
question which was, “Did any of the problems give you difficulty?” Therefore, 2 low
participation Algebra discussions were selected to add question variety. The six discussions
were to examine the design and facilitative strategies used. The results of the analysis are
presented in Table 4.5.
Relationship between Discussion Board Participation and Participation Requirements.
There appeared to be relationship between level of participation and participation requirements.
In every discussion with a high level of student participation, students were required to respond
to each other. Two discussions with a low level of student participation (T3 and A4) had no
requirements for students to respond to each other. Discussion A2 prompted students to check
their classmates’ posts; however, students were not required to respond to their classmates. Any
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prompting for students to interact with one another appeared to be related to the level of student
participation.
There were several discussions (A5, A7, A8, A10, and A12) where student participation
was closer to the average student participation rate (X=1.43). Although students were not
required to respond to their classmates, they were encouraged to “comment with compliments or
suggestions.” Additionally, the majority of the Trigonometry discussions had a very low
participation rate. None of the Trigonometry discussions either required or encouraged students
to reply to their fellow classmates.
The orientation discussion (Hello), and discussions L1 and A13 had the highest
participation rate (Hello = 3.06, L1 = 3.06, A13 = 5.20). All three discussions were
characterized by explicit participation directions. Students were not only told that they were
required to participate in both the “Hello” and L1 discussions, but they were also told the
minimum number of students to which they were required to respond. Although students were
not required to respond to a specific number of students in discussion A13, this discussion had
the highest participation rate. There could have been a few factors that may have contributed to
the high participation rate. For example, the teacher said that she thought the high participation
rate was influenced by the fact that the topic was “easy” or one that students understood really
well. The participation rate could have also been due to the fact that this discussion was the last
discussion of the semester. However, after comparing this discussion with other discussions
specific differences were observed.
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Table 4.5 Summary of Strategies by Discussion Participation – Advanced Math.
Discussion board
participation

Type of question
(open/closed)

Type of response
prompted (fact/opinion)

Student participation
requirements

High (L1)

Closed

Opinion

Students must reply to at
least 2 classmates.

Teacher did not participate.

High (A3)

Closed

Opinion

Students told to reply to
others with compliments or
suggestions, but does not
indicate a minimum
number of students.

Teacher responded to 1 student to help
with content; also directed the student to
look at other students’ work. Responded
to the group in a separate post to
compliment them on their work.

High (A13)

Open

Fact

Does not indicate number
of students to reply to, but
emphasizes that
participation is required and
students “must” participate.

Responded to 1 student to help with
protocol. Responded to 3 students to help
with content. Responded to the group in a
separate post to compliment them on their
participation and to encourage future
participation (students participated much
less in future discussions).

Low (T3)

Closed

Opinion

No indication to respond to
other students.

Responded to 1 student to help with
content. Responded to the group in a
separate post to compliment them on their
work.

Low (A2)

Closed

Fact

Students told to check
classmates’ posts, but no
indication or requirement to
respond to other students.

Responded to every student to
compliment, clarify, or correct their work
to make sure they understood the lesson.

Low (A4)

Closed and Open

Opinion

No indication to respond to
other students.

Responded to every student to
compliment, clarify, or correct their work
to make sure they understood the lesson.
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Teacher participation

Discussion A13 gave very specific directions for how students should participate, and it
also specifically stated and emphasized that participation was required. The discussion prompt is
as follows:
Post a sequence of your choosing with at least 4 terms. You can make it up, find one in
the textbook, or on the internet. You should then examine your classmates’ posts and
reply to each. The first person to reply to a post should state whether the sequence is
arithmetic, geometric, or neither. If possible, write a formula for the sequence.
Subsequent student replies should state whether or not you agree or disagree with the first
analysis and why. The author of the sequence post may be called on to settle disputes. ;)
Everyone must read all posts and participate.
Whereas examples of other discussion prompts were as follows:
Example 1: Create a graph using Y= menu of your graphing calculator…Post your
response as a reply to this message…Check your classmates’ posts to see if you think the
graph they have created is actually a transformation up 4 units and to the left 2 units.
Comment with compliments and/or suggestions.
Example 2: Which of the Ten Commandments for Computer Ethics do you feel is most
important?...Everyone must read at least two other students’ postings and post a reply that
indicates you have read the message.
Overall, discussions that consisted of explicit directions for how students should
participate were the discussions with the highest student participation rate. Based on the data,
patterns indicated that telling students they are required to respond to other students as well as
indicating the number of students to which they should respond was related to in higher levels of
participation. Additionally, using directives, such as “must” or “required,” seemed to encourage
more participation compared to indicating that participation was optional.
Relationship between Discussion Board Participation and Question Design. There
appeared to be no relationship between the level of discussion board participation and the type of
question asked or the type of response prompted. High-participation discussions consisted of
equal percentages of open and closed questions, as well as equal percentages of fact and opinionbased questions.
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Relationship between Discussion Board Participation and Teacher Participation. There
also appeared to be no relationship between the level of discussion board participation and the
level of teacher participation. The teacher did not have a high participation level in any of the
high-participation discussions. Additionally, the two discussions where the teacher responded to
every student were low-participation discussions. During interviews, the teacher indicated that
students tended to engage in less discussion when she replied to each one. Data showed that 4
discussions that had more than 50% teacher participation (L2, A1, A2, and A4) had a low student
participation rate. Based on the evidence, it appears that an increase in teacher participation is
not related to an increase in student participation.
Student Learning in Discussion Boards
The relationship between student learning and discussion board participation were also
analyzed for the Advanced Math class along with the relationship between student learning and
question design. As with the Computer Science class, low-level learning was characterized by
the Description code; high-level learning was characterized by the Inferencing, Judgment and
Application codes. Table 4.6 summarizes the data.
Relationship between Cognitive Skill and Discussion Board Participation. Based on the
evidence, there appeared to be a possible relationship between discussion board participation and
learning. Discussion threads with a high level of participation consisted of a mix of high-level
and low-level cognitive skills; students exhibited high levels of learning in only two of the highparticipation threads (L1 and A13). All discussion threads with a low level of participation
consisted of lower level cognitive skills. However, the cognitive skill exhibited in the
discussions may have been more a result of the cognitive skill prompted by the question rather
than the participation level.
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Table 4.6 Summary of Strategies by Cognitive Skill – Advanced Math.
Discussion
board
participation
High (L1)

High (A3)

High (A13)

Low (T3)

Low (A2)

Low (A4)

Cognitive skill displayed by students
Cognitive skill prompted by
question*

Elaboration

No
elaboration

0%

51.9%

48.1%

31.8%

0%

9.1%

90.9%

23.1%

57.7%

19.2%

7.7%

92.3%

100%

0%

0%

0%

20%

80%

100%

0%

0%

0%

0%

100%

100%

0%

0%

0%

33.3%

66.7%

Description

Inferencing

0%

11.5%

88.5%

68.2%

0%

0%

Judge/evaluate
(What do you feel is most
important?)
Description/reflect
(Did any of the problems give you
difficulty?)
Application, Analysis & Judge
(Choose a sequence, determine the
type of sequence, and state whether
you agree or disagree with your
classmates’ response)
Description/reflect
(Did any of the problems give you
difficulty?)
Description
(Define)
Description
(Do you have difficulty finding a
window for a graph? Describe the
method you use to determine an
appropriate window.)

*A truncated version of the discussion topic is in parenthesis
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Judgment Application

Although all the low-participation discussion threads consisted mainly of the Description
cognitive skill, that particular skill was also prompted by the discussion questions. Also, in the
one high-participation discussion thread that consisted mainly of the Description cognitive skill
(A3), the question also prompted students to display that particular skill. Therefore, the data
showed that the cognitive skill displayed by students may have been more related to the
cognitive skill prompted by the question rather than discussion board participation.
Relationship between Cognitive Skill and Question Design. As stated in the previous
section, there appeared to be a relationship between the cognitive skill prompted by the question
and the cognitive skill displayed by students. Discussions A3, T3, A2 and A4 prompted the
Description cognitive skill, and 100% of those questions consisted of more than 50% of the posts
at the description level. Oppositely, the questions that prompted high-level cognitive skills (L1
& A13) resulted in more than 50% of the posts that consisted of either the Application, Judgment
or Inference cognitive skill level.
Depth of Dialogue
The relationship between depth of dialogue and discussion board participation was
analyzed as well as the relationship between depth of dialogue and question design. The results
are also presented in Table 4.6.
Relationship between Depth of Dialogue and Discussion Board Participation. Overall,
the students that participated in the discussions analyzed did not engage in a high degree of indepth dialogue. The majority of the discussions analyzed (83.3%) consisted of low amounts of
in-depth discussion. Of the high-participation discussions, only one discussion forum (L1)
consisted of at least 50% in-depth responses. Therefore, it was difficult to determine if a
relationship existed between participation level and the depth of dialogue.
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Relationship between Depth of Dialogue and Question Design. There was no clear
indication of a relationship between the cognitive skill prompted by the question and the depth of
dialogue. All discussions that consisted of lower-level cognitive skills (A3, T3, A2, and A4)
consisted of less than 50% of in-depth responses. There was one discussion where students
displayed high-level cognitive skills (L1) that also consisted of at least 50% in-depth responses.
However, there was a small amount of in-depth responses in discussion A13 (7.7%) although
students displayed high-level cognitive skills. While one could conclude from the data that those
discussions which consisted mainly of the Description level of learning did not exhibit a high
degree of in-depth dialogue, there was not enough evidence to conclude that discussions
consisting mainly of high-levels of learning would exhibit a high degree of in-depth dialogue.
There was no clear indication of a relationship between the depth of dialogue and
whether a question was open or closed. Many of the discussions analyzed had closed questions
(L1, A3, T3, and A2); of these discussions 75% consisted of less than 50% in-depth responses.
However, 2 discussions that had open-ended questions (A13 and A4) also consisted of less than
50% in-depth responses. There may have been a possible relationship between depth of dialogue
and factual and opinion-based questions. The two fact-based questions (A13 and A2) had a little
to no posts with elaboration. Discussion A13 had 7.7% in-depth responses; discussion A2 had
no in-depth responses. Although overall the students did not exhibit high percentages of indepth responses, most of the opinion-based questions (L1, T3, and A4) consisted of higher
percentages of in-depth responses compared to fact-based questions.
Students’ Reported Satisfaction with the Course
Of the 16 students in the class, 10 took the survey (63% return rate). The course was
required for 40% of the respondents, and was an elective for 60%. Students’ satisfaction was
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examined for 4 types of interaction: learner-content, learner-teacher, learner-learner, and learnertechnology. General overall satisfaction with the course was also examined. Calculations based
on descriptive statistics were used to summarize the data Results are presented in Appendix K.
Students’ Reported Satisfaction with Learner-Content Interaction. Generally,
respondents were satisfied with the course content. Respondents appeared to be the least
satisfied with the quizzes (50% dissatisfaction rate), which was also indicated in the open-ended
responses. Students indicated that they would have liked more complicated problems with
detailed and step-by-step feedback.
Student 1: The powerpoints given helped a bunch but maybe more powerpoints with
harder problems solved step by step, that way the student could have a wide view of
problems.
Student 2: It [quizzes] would have been better if you could have seen what the correct
answer was to the problems you got wrong on the quizzes.
Although 40% of the respondents indicated that they did not feel comfortable with the teaching
methods used, overall students felt like the course lessons facilitated their learning (90%
satisfaction rate). They also felt like the activities and projects encouraged problem-solving
(70% satisfaction rate) and critical thinking skills (80% satisfaction rate). Algebra and
Trigonometry are subjects that require problem-solving and critical thinking; therefore, it is not
unusual that students would feel that activities and projects facilitate problem-solving and critical
thinking skills.
Students’ Reported Satisfaction with Learner-Teacher Interaction. Students generally
seemed to be satisfied with their interaction with the teacher. Seventy percent of the respondents
indicated that they did not feel the teacher’s presence. However, all other questions suggested
that the teacher constantly communicated with the students and provided timely feedback. In
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addition, observations and interviews revealed that the teacher was available on a daily basis by
phone, email and via the discussion board.
For 50% of the students, this was their first online course. Therefore, their opinion about
the teacher’s presence may have been due to experiencing the difference between being in a
face-to-face class and being in an online class. This is corroborated by the fact that 60% of the
respondents indicated that they did not learn as much in this class as compared to a face-to-face
course. Due to the natural transactional distance present in online classes, particularly those with
primarily asynchronous communication, students may have perceived that they did not feel the
teacher’s presence even though they indicated that they were satisfied with the interactions that
contribute to teaching presence (e.g. individualized attention, active member in discussion group,
and timely feedback).
The respondents also may not have been prepared for the level of control they would
have to have over their own learning, which was indicated by 60% of the respondents
disagreeing that online courses are as effective as face-to-face courses, and 100% of agreeing
that they became more responsible for their own learning. One student said,
The most challenging thing for me was having to teach [sic] myself. The notes and links
provided some help, but you mostly had to learn the material on your own. But we knew
this coming into the class.
Students’ Reported Satisfaction with Learner-Learner Interaction. Students were
satisfied with learner-learner interaction. Many of the respondents felt like the discussion boards
aided in their learning from other students. Seventy percent indicated that the discussion boards
provided opportunities for problem-solving; Eighty percent indicated that the discussion boards
provided opportunities for critical thinking with other students. The ability to learn from each
other was also indicated in the open-ended responses when one student said, “I liked the fact that
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you were able to interact with the other students when help was needed.” Respondents also
indicated that the discussion boards aided in their overall learning:
Student1: [The discussions where I participated most were] the last few chapters in the
trig, because it was all new material and I needed help on different problems. Also, [I
participated in] the discussion boards where we had to work problems.
Student2: I did prefer responding to the discussions that asked if you understood the
material and if you needed more time.
Students’ Reported Satisfaction with Learner-Technology Interaction. Learnertechnology interaction received the highest satisfaction rate. Most of the respondents (90%)
enjoyed working with computers and felt confident in their abilities to use computers.
Students’ Reported General Overall Satisfaction. Overall, students felt satisfied with the
course. Eighty percent indicated that they were satisfied with the course, and 90% indicated that
the course met their learning needs. However, many of the respondents (60%) did not feel that
they learned as much as in a face-to-face course. This may be because this was the first online
course for half of the respondents. It may also be because mathematics is typically taught by the
teacher writing out problems step-by-step together with the class, and walking students through
problem-solving techniques. More of the learning responsibility is placed on students in an
online class. Students are probably accustomed to traditional methods of learning math in the
classroom. Therefore, it may have been difficult for students to learn new math material without
a more immediate interaction. Many students indicated the difficulty of learning new math
material in an online course. Some examples are:
Student 1: The most challenging part of the course was figuring out how to do new
things I have never learned before.
Student2: The most challenging part was trying to learn some of the skills by myself in
very little time.
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Student3: I thought the most challenging part was the math itself and not having
someone to teach me. More precise example would have made it better.
Despite the challenges, students performed well and expressed an overall satisfaction with the
course as well as satisfaction with the learner-content, learner-teacher, and learner-learner
interactions.
C++ Programming
Discussions, grades and student satisfaction surveys were analyzed to examine student
participation, student learning, the depth of dialogue and students’ reported satisfaction with the
course.
Student Participation in Discussion Boards
Throughout the Fall semester of the C++ course, students were required to participate in
16 discussions. Table 4.7 presents an overall summary of discussion board participation.
Twenty-three students participated in the first discussion. One student dropped the course,
resulting in a 4.3% dropout rate. The number of students participating in the discussions varied
throughout the course, with a mean participation of 17.13 students.
In terms of the quantity of posts, the discussions varied. The number of student posts was
highest at the beginning of the course, decreasing as the course progressed. The number of
students that participated also appeared to decrease as the course progressed.
The mean of total postings was 38.44 posts per discussion. Mean student participation
consisted of 83% of the total posts, with an overall mean of 32.25 posts per discussion. Mean
teacher participation consisted of 17% of the total posts, with an overall mean of 6.19 posts per
discussion. There was an overall mean of 1.86 posts per participant. The participation rate in
this class was the highest participation rate out of all three observed classes, which could have
been due to the longer time span of class and discussions.
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Table 4.7 Participation in Discussion Board – C++
Teacher posts

a

Student posts

No. of
Total # of postings
Average No. of posts
Average No. of
Discussion
students
(Teacher + Students)
(Teacher + Students)
student posts
N
%
N
%
Hello
23
51
2
4%
49
96%
2.13
2.13
L1
23
67
6
9%
61
91%
2.79
2.65
L2
22
56
27
48%
29
52%
2.43
1.32
L3
18
58
2
3%
56
97%
3.05
3.11
L4
19
71
5
7%
66
93%
3.55
3.47
L5
20
59
12
20%
47
80%
2.81
2.35
L6
16
26
6
23%
20
77%
1.53
1.25
L7
18
30
5
17%
25
83%
1.58
1.39
L8
19
27
7
26%
20
74%
1.35
1.05
L9
17
27
5
19%
22
81%
1.50
1.29
L10
17
21
4
19%
17
81%
1.17
1.00
L11
13
32
4
13%
28
88%
2.29
2.15
L12
16
22
4
18%
18
82%
1.29
1.13
L13
9
26
6
23%
20
77%
2.60
2.22
L14
12
17
2
12%
15
88%
1.31
1.25
L15
12
25
2
8%
23
92%
1.92
1.92
Mean
17.13
38.44
6.19
17%
32.25
83%
2.08
1.86
a
The number of teacher posts includes only those posted throughout the discussion. The number does not include any posts posted as a separate
thread.
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This class was a year-long class and students participated in 1 discussion per week versus
2 discussions per week as in the other 2 classes. The 3 highest participation lesson discussions
(L1, L3, and L4) as well as 3 lowest (L8, L10, and L12) were selected for further review.
Although the “Hello” discussion board had high participation, it was not selected because it was
an icebreaker discussion rather than a discussion related to the academic lessons. The six
discussions were analyzed for the design and facilitative strategies present. The results of the
analysis are presented in Table 4.8.
Relationship between Discussion Board Participation and Participation Requirements.
There appeared to be a relationship between the level of discussion board participation and
participation requirements. In every discussion with a high level of student participation students
were required to respond to at least two of their classmates. Oppositely, every discussion with a
low level of student participation had no requirements for students to respond to each other. In
the discussions where students were required to respond to at least two of their classmates, there
were at least two posts per student (L1 = 2.65, L3 = 3.11, L4 = 3.47).
An overall participation pattern existed as well. Students were required to respond to at
least 2 of their classmates in the first 6 discussion boards. Five of those discussions (Hello, L1,
L3, L4 and L5) had a participation rate of at least 2 posts per student. The following 5
discussions (L6, L7, L8, L9, and L10) did not require students to respond to their classmates; the
highest response rate among the five discussions was 1.39 posts per participant. In the next
discussion (L11), students were required to respond to each other, and the participation rate
increased to 2.15 posts per participant. Consequently, in discussion L12, where students were not
required to participate, the participation rate dropped to 1.13 posts per student.
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Table 4.8 Summary of Strategies by Discussion Participation – C++
Discussion board
participation

Type of question
(open/closed)

Type of response
prompted (fact/opinion)

High (L1)

Closed

Opinion

Q1

Open

Fact

Q2

Open

Opinion

Q3

Open

Fact

Q1

Open

Opinion

Q2

Closed

Opinion

Q3

Open

Fact

Low (L8)

Open

Fact

Q1

Closed

Fact

Q2

Closed

Opinion

Q3

Closed

Opinion

Q1

Closed

Fact

Q2

Open

Fact

High (L3)

Student participation
requirements
Students must reply to
at least 2 classmates.

Prompted one student to expand on his response.
Responded to two students to help with protocol.
Responded to two students to reinforce a point.

Students must reply to
at least 2 classmates.

Responded to one student to help with protocol. Posted
a response to everyone in a separate post
complementing the students on their discussion
participation and content.

Q3 required students to
write 2-3 paragraphs

High (L4)

Low (10)

Low (L12)

Teacher participation

Students must reply to
at least 2 classmates.

Responded to two students to keep them from having a
conversation unrelated to the lesson. Posted a separate
response to everyone to compliment them, and to
summarize and reinforce content to make sure everyone
understood the lesson.

Students told to help
their fellow classmates
if they have errors or
ask questions, but were
not required to respond.

Prompted five students to expand on their posts
(students did not expand). Responded to one student to
clarify his understanding of the lesson. Posted a separate
response to everyone to compliment them, and to
summarize and reinforce content.

Students told to help
their fellow classmates
if they have errors or
ask questions, but were
not required to respond.

Responded to one student to compliment and reinforce
his post. Responded to two students to help with
protocol and content.

No indication to
respond to other
students.

Responded to one student to address copying other
students’ post. Responded to one student regarding
protocol.
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Additionally, using directives, such as “you must” or “you are required,” seemed to
encourage more participation compared to using optional language, such as “respond to your
classmates if…” In 2 low-participation discussions (L8 and L10), the teacher told students to
help their classmates if there were any errors or questions, but students were not required to
respond to classmates. Even though there were areas where students could have helped each
other, they did not. Based on the data, it appeared that students needed to be directed to interact
with each other. When student interaction was optional, participation tended to be low.
Relationship between Discussion Board Participation and Question Design. There also
appeared to be a relationship between the type of question (open or closed) and discussion board
participation. High-participation discussion forums consisted of more open-ended questions,
while low-participation discussion forums consisted of more closed questions. Seventy-one
percent of the high-participation discussions consisted of open-ended questions (L3/Q1, L3/Q2,
L3/Q3, L4/Q1, L4/Q3). Oppositely, 33% of the low-participation discussion consisted of openended questions (L8 and L12/Q2.
There appeared to be a possible relationship between the type of response prompted (fact
or opinion) and discussion board participation. Low-participation discussions consisted of more
fact-based questions (67%) compared to high-participation discussions (43%). In addition,
compared to high-participation discussions, low-participation discussions displayed a larger
difference between the percentage of discussion boards that prompted opinion-based responses
and those that prompted factual responses. Sixty-seven percent of low-participation discussions
prompted factual responses, and 33% prompted opinion-based responses. However, there was
not a big difference between the percentage of high-participation discussions that prompted
factual responses and those that prompted opinion-based responses. Forty-three percent of high-
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participation discussions prompted factual responses, and 57% prompted opinion-based
responses. Also, the participation rate may have been due more to participation requirements
than to the type of response required. During interviews, the teacher revealed that she tended to
require students to participate in discussions where there was no right or wrong answer. When
asked why some discussions require students to respond and others do not, the teacher said, “I
require it [responses] on activities where it’s easy for them to respond. I don’t want to make it
seem like right/wrong because it is intimidating to post in front of everyone.” Therefore,
students may have been required to respond to more opinion-based discussions than fact-based
discussions.
While results showed that fact-based questions may possibly be related to low levels of
dialogue, the data did not confirm this because there were some high-participation discussions
that prompted factual responses, and students may have been required to respond to more
opinion-based discussions.
Relationship between Discussion Board Participation and Teacher Participation. No
pattern appeared to exist for a relationship between teacher participation and student
participation.
Student Learning in Discussion Boards
The relationship between student learning and discussion board participation were
analyzed as well as the relationship between student learning and question design. As with the
other two classes, low-level learning was characterized by the Description code; high-level
learning was characterized by the Inferencing, Judgment and Application codes. Table 4.9
summarizes the data.
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Table 4.9 Summary of Strategies by Cognitive Skill – C++
Discussion
board
participation
High (L1)

Cognitive skill displayed by students
Cognitive skill prompted by
question*
Judge/evaluate
(What do you feel is most important?)

Elaboration

No
elaboration

0.0%

61.1%

38.9%

33.3%

0.0%

17.2%

82.8%

Description

Inferencing

Judgment Application

17.5%

7.0%

75.5%

63.3%

3.3%

High (L3)
Q1

Description
(Discuss an interesting fact)

Q2

Analyze
(Speculate on what the future will hold
in terms of technology)

3.4%

75.9%

20.7%

0.0%

67.9%

32.1%

Q3

Evaluate
(Discuss a time period in history and
compare and contrast with others)

75.0%

4.2%

20.8%

0.0%

95.0%

5.0%

54.1%

0.0%

45.9%

0.0%

55.9%

44.1%

High (L4)
Q1

Description
(Describe and discuss a software
application)

Q2

Description
(What type of storage/device do you
use?)

87.0%

0.0%

13.0%

0.0%

13.6%

86.4%

Q3

Apply and Analyze
(Classify [determine] items as a
computer and explain why)

3.4%

65.5%

31.0%

0.0%

75.0%

25.0%

*A truncated version of the discussion topic is in parenthesis
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Table 4.9 continued
Discussion
board
participation
Low (L8)

Cognitive skill displayed by students
Cognitive skill prompted by
question*

Elaboration

No
elaboration

80.0%

25.0%

75.0%

0.0%

6.3%

18.8%

81.3%

Description

Inferencing

0.0%

16.0%

4.0%

93.7%

0.0%

Apply and Evaluate
(Evaluate the expressions and,
compare answers and explain any
differences)

Judgment Application

Low (10)
Q1

Description
(Were you able to successfully run
the program?)

Q2

Description
(Is this beginning to get easier?)

100.0%

0.0%

0.0%

0.0%

40.0%

60.0%

Q3

Description
(Do you have suggestions for
someone coding their first
program?)

81.3%

0.0%

0.0%

18.7%

25.0%

75.0%

Q1

Comprehension/Description
(Identify each statement as true or
false and explain why)

100.0%

0.0%

0.0%

0.0%

0.0%

100.0%

Q2

Evaluate
(Explain why expressions have
same result even though input is
different)

0.0%

100.0%

0.0%

0.0%

20.0%

80.0%

Low (L12)

*A truncated version of the discussion topic is in parenthesis
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Relationship between Cognitive Skill and Discussion Board Participation. Based on the
discussion board patterns, there appeared to be no pattern of a relationship between participation
level and cognitive skill. There was a high variation of cognitive skill displayed and the amount
of student participation. Discussion threads with a high level of participation consisted of a mix
of high-level and low-level cognitive skills; the same was true for discussion threads with a low
level of participation.
Relationship between Cognitive Skill and Question Design. There appeared to be a
pattern between the cognitive skill displayed by students and the cognitive skill prompted by the
question. Most questions that prompted high level cognitive skills (L1, L3/Q2, L4/Q3, L8, and
L12/Q2) resulted in more than 50% of the threads with high-level cognitive skills. Although
discussion L3/Q3 had 75% of the threads at the description skill level, part of the question
prompted this particular cognitive skill level. Oppositely, those questions that prompted lowlevel cognitive skills (L3/Q1, L4/Q1, L4/Q2, L10, and L12/Q1) resulted in more than 50% of the
threads at the description level. The data showed that the cognitive level prompted by the
question was related to the cognitive level at which student learn.
Depth of Dialogue
The relationship between the depth of dialogue and discussion board participation, and
the relationship between the depth of dialogue and question design were examined. Table 4.9
summarizes the data.
Relationship between Depth of Dialogue and Discussion Board Participation. There
appeared to be a relationship between discussion board participation and depth of discussion
(elaboration versus no elaboration). Of the discussion threads examined, 71% of the highparticipation discussions had more than 50% of in-depth responses. None of the discussions
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with low levels of participation had more than 50% of in-depth responses. The pattern between
participation level and depth of discussion may indicate that the more students participate in
discussions, the higher the chances of them engaging in deeper dialogue.
Relationship between Depth of Dialogue and Question Design. There appeared to be a
possible pattern between the cognitive skill prompted by the question and the depth of
discussion. In 86% of discussions that prompted low-level cognitive skills (L10, L12/Q1,
L3/Q1, and L4/Q2) there was little depth of dialogue. Sixty-seven percent of discussions that
prompted high-level cognitive skills (L1, L3/Q2, L3/Q3, L4/Q3) were characterized by students
engaging in deep levels of dialogue; the other 33% (L8 & L12/Q2) where students did not
engage in deep dialogue were also discussions characterized by low participation. Because data
also showed a possible relationship between participation and depth of dialogue, it is possible
that the low participation level may have also contributed to the lack of deep dialogue in the two
discussions (L8 and L12/Q2). Therefore, it was difficult to determine if the cognitive skill
prompted by the question was related to the depth of dialogue.
A pattern may have existed between the type of question and the depth of dialogue. Of
the discussions with closed questions, 83% of the discussions had more than 50% of posts with
no elaboration. However, 57% of open-ended questions consisted of more than 50% of posts
characterized by deep dialogue. There appeared to be a pattern between depth of dialogue and
the type of response prompted by the question. Generally, opinion-based discussions consisted
of more elaboration than discussions that prompted factual responses. Of the discussions with
opinion-based questions, 50% had more than 50% of the posts with elaboration; whereas, 28.5%
of discussions with fact-based questions had more than 50% of the posts with no elaboration.
Based on this data, the design of the question may influence the depth of dialogue.
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Overall, results indicated that an increase in dialogue may lead to more depth of dialogue.
Depth of dialogue may have been related to question design, but results are inconclusive.
Students’ Reported Satisfaction with the Course
Only 3 students took the survey, which resulted in a 14% return rate. The low return rate
may have been due to the class being a year-long class. The semester-long classes took the
satisfaction survey along with the required teacher’s evaluation. However, the year-long class
did not receive a teacher evaluation at mid-semester. The course was an elective for all of the
respondents. Just as with the Computer Science class, students’ satisfaction was examined for 4
types of interaction: learner-content, learner-teacher, learner-learner, and learner-technology.
General overall satisfaction with the course was also examined. Calculations based on
descriptive statistics were used to summarize the data Results are presented in Appendix L.
Students’ Reported Satisfaction with Learner-Content Interaction. Generally, the
students who took the survey were satisfied with the course content. Although 66.7% of the
respondents indicated that they did not feel comfortable with the teaching methods used, 66.7%
of the students expressed satisfaction with the websites, quizzes, projects and other assignments,
and 100% expressed satisfaction with the lessons. Students felt like the course material help to
facilitate their learning, including problem-solving and critical thinking skills.
Students’ Reported Satisfaction with Learner-Teacher Interaction. Students generally
seemed to be highly satisfied with their interaction with the teacher. There was a 100%
agreement of satisfaction for every question with the exception of “Although I could not see the
teacher in this class, I felt his/her presence.” Thirty-three percent of the respondents indicated
that they did not feel the teacher’s presence. However, all other questions suggested that the
teacher constantly communicated with the students and provided timely feedback. In addition,
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observations and interviews revealed that the teacher was available on a daily basis by phone,
email and via the discussion board. Additionally, this was the first online course for one-third of
the respondents, and another third of the respondents took one online course prior to this course.
Consequently, students’ opinions about the teacher’s presence may have been due to their lack of
experience participating in online classes.
Overall, respondents were satisfied with the learner-teacher interaction. All of them
indicated that they would recommend the teacher to others.
Students’ Reported Satisfaction with Learner-Learner Interaction. Generally, students
were satisfied with the discussion board activities. All of the respondents felt like the discussion
boards provided opportunities to exchange ideas and engage in problem-solving with other
students. All respondents also indicated that they learned from others’ comments. However,
66.7% disagreed that the course created a sense of community among students. Additionally,
66.7% indicated that they were not satisfied with the timelines of their fellow classmates’
feedback. Feelings about the lack of community among students may have been related to the
dissatisfaction with the timeliness of feedback. None of the respondents felt like the class was a
waste of time, and were overall satisfied with the learner-learner interaction.
Students’ Reported Satisfaction with Learner-Technology Interaction. Learnertechnology interaction received the highest satisfaction rate. All of the respondents indicated
that they enjoyed working with computers and felt confident in their abilities to use computers.
Considering the class is a computer programming class, it is not surprising that most of the
respondents are comfortable using computers.
Students’ Reported General Overall Satisfaction. Overall, students felt satisfied with the
course. Sixty-seven percent indicated that they were satisfied with the course, and 100%
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indicated that the course met their learning needs. However, many of the respondents (66.7%)
did not feel that they learned as much as in a face-to-face course. This may be because most of
the respondents were not experienced in taking online classes. It may also be because more
learning responsibility is placed on students in an online class. Programming is a challenging
subject to learn. Students are probably accustomed to learning math in the traditional classroom
environment. Therefore, it may have been difficult for students to learn new and difficult
material without more immediate interactions. When asked about challenges encountered one
student replied, “Because this is an online class, I was late with some assignments just because I
forgot or because I procrastinated and I couldn’t figure how to write programs in time.” Despite
the challenges, students performed well and expressed an overall satisfaction with the course as
well as satisfaction with the learner-content, learner-teacher, and learner-learner interactions.
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CHAPTER 5
CROSS-CASE RESULTS
Within-case analyses were performed for each of the three classes. While within-case
analysis can provide in-depth information, this approach only addresses a single project or a
specific program. It does not provide a framework for comparing and contrasting the outcomes
of multiple programs that share a similar profile and objective (Tinkler, 2004). Cross-case
analysis employs a methodology that allows for examining, identifying, and highlighting
similarities and differences across classes (Kanungo, 2004). By deploying a cross-case
analytical framework, relative design and facilitative strategies can be evaluated by looking for
patterns and themes in the data that are common across classes.
Each class underwent in-depth examination to determine factors that contributed to
student learning and participation. Though individual case studies evaluated classes using the
same teacher, a comparative approach helped bring out varying and distinctive features of design
and facilitative strategies. A cross-case analysis was conducted on themes similar to those of the
individual cases, which included the relationship between discussion board participation and
participation requirements, depth of dialogue, question design, and teacher participation; and the
relationship between question design and cognitive skill and depth of dialogue.
Within each class, there were some themes where distinct patterns were observed, some
where slight patterns were observed, and some where no patterns were observed. Those themes
that showed either distinct or slight patterns were further explored. Data from all three courses
were compiled to provide a comprehensive, quick and thorough search for cross case patterns
and differences. Variables were grouped by level of participation (see Tables 5.1 and 5.2).

108

Table 5.1 Summary of High-Participation Discussions of All Three Classes
Discussion board
participation

Type of
question
(open/closed)

Type of response
prompted
(fact/opinion)

Elaboration

Closed

Opinion

53.4%

Open

Fact

40.0%

Open

Opinion

55.2%

Open

Fact

62.2%

Closed

Fact

Closed

Adv. Math
A3

Computer Science
L1
Computer Science
L3/Q1
Computer Science
L3/Q2
Computer Science
L3/Q3
Computer Science
L12
Adv. Math
L1

Student participation requirements

Students must reply to at least 2 classmates.

Students must reply to at least 2 classmates. Q3 required
students to write 2-3 paragraphs.

0.0%

Students must reply to at least 2 classmates.

Opinion

51.9%

Students must reply to at least 2 classmates.

Closed

Opinion

9.1%

Students told to give compliments or suggestions, but did not
indicate a minimum number of students.

Adv. Math
A13

Open

Fact

7.7%

Did not indicate number of students to reply to, but emphasized
that participation was required and students “must” participate.

C++
L1
C++
L3/Q1

Closed

Opinion

61.1%

Students must reply to at least 2 classmates.

Open

Fact

17.2%

C++
L3/Q2

Open

Opinion

67.9%

C++
L3/Q3
C++
L4/Q1

Open

Fact

95.0%

Open

Opinion

55.9%

C++
L4/Q2
C++
L4/Q3

Closed

Opinion

13.6%

Open

Fact

75.0%

Students must reply to at least 2 classmates. Q3 required
students to write 2-3 paragraphs

Students must reply to at least 2 classmates.
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Table 5.2 Summary of Low-Participation Discussions of All Three Classes.
Discussion board
participation

Type of
question
(open/closed)

Type of response
prompted
(fact/opinion)

Elaboration

Computer Science
L16/Q1
Computer Science
L16/Q2
Computer Science
L18

Closed

Fact

33.3%

Open

Fact

25.0%

Open

Fact

60.00%

Students told to post their results, but not required to
respond to others.

Computer Science
L19

Open

Opinion

16.7%

Students told to post their results, but not required to
respond to others.

Adv. Math
T3
Adv. Math
A2

Closed

Opinion

20%

No indication to respond to other students.

Closed

Fact

0%

Students told to check classmates’ posts, but no indication
or requirement to respond to other students.

Adv. Math
A4
C++
L8
C++
L10/Q1
C++
L10/Q2
C++
L10/Q3
C++
L12/Q1
C++
L12/Q2

Closed and Open

Opinion

33.3%

No indication to respond to other students.

Open

Fact

25.0%

Students told to help their fellow classmates if they have
errors or ask questions, but were not required to respond.

Closed

Fact

18.8%

Closed

Opinion

40.0%

Closed

Opinion

25.0%

Closed

Fact

0.0%

Student participation requirements

No indication to respond to other students.

Students told to help their fellow classmates if they have
errors or ask questions, but were not required to respond.

No indication to respond to other students.
Open

Fact

20.0%
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Factors That Exhibited No Pattern of a Relationship
There were some themes that exhibited no pattern across all three cases. These themes
included discussion board participation and cognitive skill, teacher participation and student
participation, and teacher participation and learning. Therefore, it could be concluded that no
relationship existed between these variables. As a result these themes were not selected for
further exploration.
Patterns Associated with Discussion Board Participation
The following patterns associated with discussion board participation were analyzed: (1)
discussion board participation and participation requirements; (2) discussion board participation
and question design; and (3) discussion board participation and depth of dialogue. Twenty-eight
discussion topics were analyzed. Table 5.1 summarizes data from all high-participation
discussions across all 3 classes, and Table 5.2 summarizes data from all low-participation
discussions across all 3 classes.
Relationship between Discussion Board Participation and Participation Requirements.
A strong pattern between discussion board participation and participation requirements
emerged across all three classes. There were distinct differences between the high- and lowparticipation discussions. In all 9 discussions where there was a high degree of participation, the
teacher, at minimum, encouraged participation among students. Encouragement was
characterized by the teacher prompting students to participate, but not necessarily indicating that
participation was required. An example of encouragement might have included, “Respond to
your classmates if you have any comments or suggestions.” In eight of the 9 discussions,
responding to other classmates was required. Oppositely, there were no requirements to
participate in all 9 low-participation discussions. Although students were prompted to respond to
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other classmates in 2 of the discussions (C++/L8 and C++/L10), it was optional to respond to
other classmates.
Correlation statistics were also conducted to confirm the possibility of a relationship
between discussion board participation and participation requirements. Student participation was
measured in terms of posts per student; requirements were measured in terms of “required” and
“not required” (required = 1, not required = 0). Point-biserial correlation showed that there was
a strong positive relationship between student participation and participation requirements for the
18 discussions analyzed (r = .81, p <.001). To strengthen these findings by using a larger sample
size, data from every discussion in all three classes were also analyzed. The relationship
between participation and teacher requirements was analyzed as well as that between
participation and teacher encouragement was analyzed.
As previously stated, encouragement was characterized by the teacher prompting students
to participate, but not necessarily indicating that participation was required. Whereas, required
participation was characterized by the teacher specifically stating that students must respond to
their classmates and/or by indicating the number of classmates to which students were required
to respond. An example of required participation was, “You must respond to at least two of your
classmates.” Point-biserial correlation showed a positive relationship between encouragement
and participation (r (70) = .51, p <.001), and, once again, showed a strong relationship between
participation and participation requirements (r (70) = .76, p <.001).
Relationship between Discussion Board Participation and Question Design.
There did not appear to be a pattern that showed a relationship between the type of
response prompted (opinion/fact) by the question and the level of student participation. Fifteen
topics (53.6%) had a high amount of student participation, and 13 (46.4%) had a low amount of
student participation. Eight of the 13 low-participation discussion topics (61.5%) consisted of
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fact-based questions, which would indicate the possibility that fact-based questions were
associated with low participation levels. However, the number of fact and opinion-based
questions were almost evenly distributed in discussions with higher levels of participation. If
fact-based questions were thought to be associated with lower participation, then it would be
expected that most discussions with high-participation would consist of opinion-based questions;
this was not the case. Only 8 of the 15 high-participation discussion topics (53%) consisted of
opinion-based questions.
An evaluation of the linear relationship between response type and participation was
made. Continuous data was not used because some discussion forums consisted of more than
one discussion topic, which would have resulted in several separate topics having the same
number of posts per participant. Therefore, response type was measured in terms of “fact” and
“opinion” (fact=1, opinion=0); participation was measured in terms of “high” and “low”
(high=1, low=0). It is appropriate to use rank-biserial correlation when one variable is
dichotomous and one is represented by a ranking; however, few statistical analysis packages
offer this calculation. According to Cureton (1956), the formula for rank-biserial correlation is
shown to be equivalent both to Kendall's r and Spearman's p. An analysis using Spearman’s
correlation coefficient indicated that there was no statistically significant linear relationship
between student participation and whether a question prompts a fact-based response or an
opinion-based response (r (25) = -.2, p = .32). Further significance testing was conducted using
phi coefficient, which also showed no significant relationship (p = .55). An additional factor
may have influenced participation in – teacher participation.
The teacher typically responded to every student in discussions where there are right and
wrong answers (fact-based questions) to ensure that students understood the lesson. The teacher
also indicated that students tend not to engage in dialogue when she responds to everyone.
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If the discussion is an open-ended question with no right or wrong answers, I usually
don’t respond. If it is a closed question with right or wrong answers, I will respond. I
try to respond to everyone because I don’t want to single out only those students with
wrong answers... Whenever I answer each student, they never answer each other.
Patterns between student participation and the question type (open/closed) were also
examined. There appeared to be a pattern that showed a relationship between the question type
and the level of student participation. Seven of the 12 low-participation discussion topics (58%)
consisted of closed questions, which would indicate the possibility that closed questions were
associated with low participation levels. Oppositely, 9 of the 15 high-participation discussion
topics (60%) consisted of open-ended questions, which could have indicated that open-ended
questions were associated with higher participation.
An evaluation of the linear relationship between question type and participation was
made. Question type was measured in terms of “open” and “closed” (open =1, closed=2);
participation was measured in terms of “high” and “low” (high=1, low=0). Advanced Math
discussion A4 was not included in the sample because it could not be clearly distinguished
whether the question was open or closed. Therefore, 27 seven topics were used in the sample
size. An analysis using Spearman’s correlation coefficient indicated that there was no
statistically significant linear relationship between student participation and whether a question
was open or closed (r (25) = .18, p = .36).
Relationship between Discussion Board Participation and Depth of Dialogue.
A pattern emerged across all cases which showed that there may be a positive
relationship between discussion board participation and depth of dialogue. Fifteen topics
(53.6%) had a high degree of student participation, and 13 (46.4%) had a low amount of student
participation. Of the 15 high-participation discussion topics, 9 (60%) consisted of more than
50% of in-depth responses; whereas, only 1 of the 13 low-participation discussion topics (7.7%)
consisted of more than 50% of in-depth responses.
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An evaluation of the linear relationship between student participation and elaboration was
made. Student participation was measured in terms of “high” and “low” (high=1, low=0);
elaboration was measured in terms of the percentage of in-depth responses for each discussion
topic. An analysis using point-biserial correlation coefficient indicated that there was a
statistically significant linear relationship between student participation and elaboration (r (26) =
.4, p = .034).
Patterns Associated with Question Design
Patterns between the question design and the depth of dialogue were examined. Twentyeight discussion topics were analyzed. This data is also presented in Tables 5.1 and 5.2. Patterns
between the cognitive skill prompted by the question and the cognitive skill displayed by the
students were also examined as well as patterns between the cognitive skill prompted by the
question and the depth of dialogue displayed by students. Twenty-eight discussion topics were
analyzed. Data is presented in Table 5.3.
Relationship between Question Design and Depth of Dialogue.
There did not appear to be a big difference between the types of response prompted by
the question and the depth of dialogue. Overall, only 10 of 28 topics (36%) had an elaboration
rate of at least 50%. Six of the 10 topics (60%) that had elaboration rate of at least 50% were
opinion-based questions; conversely, 40% were fact-based questions.
An evaluation of the linear relationship between the response type prompted by the
question and depth of dialogue was conducted. Response type was measured in terms of “fact”
and “opinion” (fact=1, opinion=0); elaboration was measured in terms of the percentage of indepth responses for each discussion topic. An analysis using point-biserial correlation
coefficient indicated that there was no statistically significant linear relationship between student
participation and elaboration (r (25) = -.14, p = .49).
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Table 5.3 Summary of Student Learning Based on Cognitive Skill Prompted by Question.
Cognitive skill displayed by students
Cognitive skill prompted by question*
Description
(Discuss an interesting fact)
Description
(List)
Description
(Recall)
Describe
(Explain)
Description
(Discuss an interesting fact)
Description
(Describe and discuss a software application)
Description
(What type of storage/device do you use?)
Description
(Were you able to successfully run the program?)
Description
(Is this beginning to get easier?)
Description
(Do you have suggestions for someone coding their first program?)
Comprehension/Description
(Identify each statement as true or false and explain why)
Description/reflect
(Did any of the problems give you difficulty?)
Description/reflect
(Did any of the problems give you difficulty?)
Description
(Define)
Description
(Do you have difficulty finding a window for a graph? Describe the
method you use to determine an appropriate window.)

Description
81.0%

Inferencing
9.5%

Judgment
9.5%

Application
0.0%

Elaboration

48.1%

0.0%

51.9%

0.0%

0.0%

100.0%

0.0%

0.0%

0.0%

33.3%

100.0%

0.0%

0.0%

0.0%

25.0%

63.3%

3.3%

33.3%

0.0%

17.2%

54.1%

0.0%

45.9%

0.0%

55.9%

87.0%

0.0%

13.0%

0.0%

13.6%

93.7%

0.0%

0.0%

6.3%

18.8%

100.0%

0.0%

0.0%

0.0%

40.0%

81.3%

0.0%

0.0%

18.7%

25.0%

100.0%

0.0%

0.0%

0.0%

0.0%

68.2%

0%

31.8%

0%

9.1%

100%

0%

0%

0%

20%

100%

0%

0%

0%

0%

100%

0%

0%

0%

33.3%
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40.0%

Table 5.3 continued
Cognitive skill displayed by students
Cognitive skill prompted by question*
Judge/evaluate
(What do you feel is most important?)
Analyze
(Speculate on what the future will hold in terms of technology)
Evaluate
(Discuss a time period in history and compare and contrast with others)
Application and analysis
(Run a program and change the array. Compare results and explain
why the results occurred)
Judge/evaluate
(Discuss the advantage and disadvantage)
Judge/evaluate
(What do you feel is most important?)
Analyze
(Speculate on what the future will hold in terms of technology)
Evaluate
(Discuss a time period in history and compare and contrast with others)
Apply and Analyze
(Classify [determine] items as a computer and explain why)
Apply and Evaluate
(Evaluate the expressions and, compare answers and explain any
differences)
Evaluate
(Explain why expressions have same result even though input is
different)
Judge/evaluate
(What do you feel is most important?)
Application, Analysis & Judge
(Choose a sequence, determine the type of sequence, and state whether
you agree or disagree with your classmates’ response)

Description
3.3%

Inferencing
3.3%

Judgment
93.3%

Application
0.0%

Elaboration

0.0%

65.6%

34.4%

0.0%

55.2%

52.9%

8.8%

38.2%

0.0%

62.2%

0.0%

37.50%

0.0%

62.50%

60.00%

0.0%

0.0%

100.0%

0.0%

16.7%

17.5%

7.0%

75.5%

0.0%

61.1%

3.4%

75.9%

20.7%

0.0%

67.9%

75.0%

4.2%

20.8%

0.0%

95.0%

3.4%

65.5%

31.0%

0.0%

75.0%

0.0%

16.0%

4.0%

80.0%

25.0%

0.0%

100.0%

0.0%

0.0%

20.0%

0%

11.5%

88.5%

0%

51.9%

0%

23.1%

57.7%

19.2%

7.7%
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53.4%

There appeared to be more of a pattern between the type of question (open/closed) and
depth of dialogue. Seven of the 10 topics (70%) that had elaboration rate of at least 50% were
open-ended questions; conversely, 30% were closed questions. An evaluation of the linear
relationship between the question type and depth of dialogue was conducted. Question type was
measured in terms of “open” and “closed” (open=1, closed=0); elaboration was measured in
terms of the percentage of in-depth responses for each discussion topic. An analysis using pointbiserial correlation coefficient indicated that there was a statistically significant linear
relationship between the type of question and elaboration (r (25) = .39, p = .04).
The researcher was also interested in examining if the combination of question type and
response type was related to depth of dialogue. One would assume that the more a question
promotes more discussion, students would engage in more in-depth dialogue. Therefore, it was
assumed that closed and fact-based questions would hinder more discussion, and result in less indepth dialogue. Oppositely, it was assumed that open and opinion-based questions would allow
more opportunities for discussion, and thus more in-depth dialogue.
There only appeared to be a relationship between closed and fact-based questions and the
depth of dialogue displayed by students. Three of the 10 (30%) topics that consisted of at least
50% in-depth responses were closed and opinion-based questions; 3 of the 10 (30%) topics were
open and opinion-based questions; and 4 of the 10 (40%) topics were open and fact-based
questions. None of the closed and fact-based questions had an elaboration rate of at least 50%.
An evaluation of the linear relationship between the depth of dialogue and the
combination of question type and response type was conducted. The combinations were
measured in terms of “open/opinion,” “open/fact,” “closed/opinion” and “closed/fact”
(closed/fact=0, closed/opinion=1, open/fact=2, open/opinion=3); elaboration was measured in
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terms of the percentage of in-depth responses for each discussion topic. An analysis using
Spearman’s rank correlation coefficient indicated a statistically significant linear relationship
between a combination of question and response type and elaboration (r (25) = .48, p = .01).
Relationship between Cognitive Skill Prompted by Question and Cognitive Skill Displayed by
Students.
Of the discussions analyzed, there were 28 total discussion topics. 15 topics (53.6%)
prompted the Description cognitive skill; 13 (46.4%) prompted higher-level cognitive skills,
including Judgment, Application and Evaluation.
There appeared to be a pattern between the cognitive skill displayed by students and the
cognitive skill prompted by the question. In all discussion topics that prompted the Description
cognitive skill, this was the primary cognitive skill level displayed by students. Oppositely, there
was a low percentage of the Description cognitive skill present in 11 of the 13 (85%) discussion
topics that prompted higher-level cognitive skills. The other 2 discussions (L3/Q3), which were
exactly the same questions present in two separate classes, had a high percentage of the
Description cognitive skills. In these 2 discussions that had a high percentage of the Description
cognitive skill, part of the question required students to describe factual information and part
required them to compare and contrast their findings with each other. The majority of students’
discussions consisted of providing the factual information rather than evaluating other students’
findings, which could explain the higher percentage of the Description cognitive skill.
Based on patterns that emerged, the data implies that there is a relationship between the
cognitive skill prompted by the question and the cognitive level at which students engage.
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Relationship between Cognitive Skill and Depth of Dialogue.
Twenty-eight discussion topics were analyzed. 15 topics (53.6%) prompted the
Description cognitive skill; 13 (46.4%) prompted higher-level cognitive skills, including
Judgment, Application and Evaluation.
There appeared to be a pattern between the cognitive skill prompted by the question and
the depth of dialogue. Only one of the 15 (6.7%) topics that prompted the Description cognitive
skill had at least 50% in-depth responses; whereas, 9 of the 13 (69%) topics that prompted highlevel cognitive skills consisted of at least 50% in-depth responses. Overall, only 10 of 28 topics
(36%) had an elaboration rate of at least 50%. There were some factors that may have
contributed to low elaboration rates.
A trend was observed regarding agreement among students. The majority of time when
students agreed with each other, they simply stated “I agree.” Seldom did students expand on or
explain why they agreed with each other. Although “I agree” was labeled as Judgment, students
failed to elaborate. Therefore, there were several discussions that consisted of the high-level
cognitive skill Judgment, but had a lower than expected percentage of in-depth responses. In
addition, students tended to elaborate more when they disagreed with each other. However,
students rarely disagreed with each other. There were several discussions where the teacher
indicated disagreement could have occurred and students could have helped each other.
They could have helped each other, but didn’t… I wished some students would have
mentioned others’ mistakes. Peer review is hard. When working in [smaller] groups,
students tend to critique more.
There were also two of the same discussions (Computer Science and C++ L3/Q3) that
prompted both low and high-level cognitive skills, “Choose one of the following time periods in
the development of computers…choose at least two posts to compare and contrast…” The
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majority of students’ discussions consisted of providing the factual information rather than
evaluating other students’ findings. Despite engaging at the Description level, students displayed
high percentages of in-depth dialogue. The main difference between this discussion and others
that consisted of a high percentage of the Description cognitive skill was discussion L3/Q3
required students to write 2-3 paragraphs. It is possible that students engaged in deeper dialogue
as they wrote longer responses.
The same pattern was also present between the cognitive skill displayed by students and
the depth of dialogue. The parallel nature of these findings was expected since the evidence
showed that cognitive skill displayed by students was related to the cognitive skill prompted by
the question. An evaluation was made to determine if there was a linear relationship between the
Description cognitive skill displayed by students and the depth of dialogue. An analysis using
Pearson’s correlation coefficient indicates no statistically significant linear relationship between
the Description cognitive skill and depth of dialogue (r (26) = -.36, p = .06). This result could
have been due to the fact that when students agreed with each other, they simply stated “I agree”
rather than expanded on why they agreed with each other.
Relationship between Discussion Board Participation and Student Achievement
Correlation statistics were used to determine if there was a relationship between
discussion board participation and student achievement. Students’ final exam grades and final
semester grades were correlated with their discussion board participation. Final semester grades
were used because they represented student overall achievement. However, the final semester
grade included scores for discussion board participation. Therefore, final exam grades were also
used because they represented a measurement of achievement that was independent of scores for
discussion board participation. Participation data consisted of the number of posts made by each
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student only in the six selected discussion forums. Although using total discussion board posts
throughout the entire semester would have been ideal, accuracy of the data generated by
BlackBoard was not guaranteed. Therefore, the researcher counted the posts made by each
student in each discussion forum for each class. Table 5.4 presents the correlation data for each
class.
Table 5.4 Correlation of Discussion Board Participation and Achievement
Course

Advanced Math
Computer Science
C++

Discussion Board &
Final Exam Grade
Pearson r
p value
-.373
.155
.411
.101
.024
.916

Discussion Board &
Final Semester Grade
Pearson r
p value
-.352
.181
.360
.156
.418
.053

Pearson’s correlation coefficient indicated no statistically significant linear relationship
between discussion board participation and student achievement. These results could be due to
several reasons. Coefficients may have been low because discussion boards were not a major
class assignment and counted for participation only. Students were not graded on the rightness
or wrongness of the dialogue quality. Survey responses and other quantitative data indicated that
almost every student participated in almost all of the discussions. Therefore, another possibility
of the overall low correlations is that most of the students did the required number of postings,
making the variability among the students low.
The correlation coefficient may have been negative for the Advanced Math class because
students participated when they had a difficult time understanding the lessons. Some students
indicated, in the survey, that they participated most in discussion boards where the material was
new or when they did not understand the material. Many of the discussion forums in the
Advanced Math class required students to work problems; the questions were not as open-ended
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as those in the C++ course. Students indicated that they participated in the discussion forums
that required them to work problems if they needed extra help. So in the case of the Advanced
Math class, students with lower achievement may have participated more in discussion forums to
get extra practice.
Student Satisfaction Survey
Survey analysis for each class provided individual insight into that class only. However,
the researcher was also interested in examining the relationship between students’ satisfaction
with each type of interaction and their overall general satisfaction with online courses; therefore,
survey responses from all three classes (N=25) were compiled to examine these relationships.
The C++ class had a low return rate; therefore, the majority of the survey responses were from
students in the Advanced Math and Computer Science classes.
Four predictor variables and 1 dependent variable were analyzed. The predictor variables
included respondents’ satisfaction with learner-content, learner-teacher interaction, learnerlearner interaction, and learner-technology interaction. The dependent variable was general
satisfaction. The survey consisted of several questions specific to each construct. Questions 1-9
measured learner-content interaction; questions 10-18 measured learner-teacher interaction;
questions 19-28 measured learner-learner interaction; questions 39-41 measured learnertechnology interaction; and questions 29-37 and question 42 measured general satisfaction. Data
consisted of the mean of each student’s response for each construct. For example, data for
learner-content interaction was determined by computing the average for student A’s responses
for questions 1-9, student B’s responses for questions 1-9, students C’s responses for questions
1-9, and so on. This computation was performed for each variable.
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A correlation matrix was conducted to determine the any relationship between each
predictor variable and the dependent variable. An analysis using Pearson’s correlation
coefficient indicated a statistically significant linear relationship between general satisfaction and
each predictor variable. Table 5.5 summarizes the data.
Table 5.5 Correlation Matrix between Satisfaction with each Interaction and Overall Satisfaction
Dependent
Variable

Predictor Variables
Learner-Content
R (p-value)

Learner-Teacher
R (p-value)

Learner-Learner
R (p-value)

Learner-Teacher

.73 (.001)

Learner-Learner

.28 (.172)

.51 (.009)

Learner-Technology

.39 (.052)

.46 (.021)

.03 (.889)

General Satisfaction

.55 (.004)

.79 (.000)

.53 (.007)

Learner-Technology
R (p-value)

.45 (.024)

Multiple regression analysis was then conducted to evaluate how well the predictor
variables predicted students’ general satisfaction. Table 5.6 summarizes the data.
Table 5.6 Multiple Regression of Four Interaction Constructs and General Satisfaction
Predictors

Beta Coefficient

t-value

p-value

Learner-Content

-.030

-.153

.880

Learner-Teacher

.620

2.690

.014

Learner-Learner

.215

1.360

.189

.172

1.137

.269

Learner-Technology
2

R = 0.664

2

Adjusted R = 0.596

The four predictor model was able to account for 66.4% of the variance in overall satisfaction
with, F(4, 20) = 21.28, p < .000. Learner-teacher interaction was found to be the primary
construct in predicting online satisfaction. The other 3 predictor variables did not significantly
contribute to the prediction model, which can be explained by a condition known as
multicollinearity.
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Multicollinearity occurs when independent variables are correlated. The percent of
variance is shared among independent variables, thus highly correlated independent variables are
explaining the same part of the variation in the dependent variable. Previously significant
relationships are no longer significant when they enter into the multiple regression equation with
other collinear variables (Belsley, Kuh & Welsch, 1980). Therefore, while the 3 interactions
appeared to have a significant relationship when examined individually, that relationship
disappeared when examining it in multiple regression.
Multicollinearity tests were conducted to confirm whether or not the learner-teacher
interaction contributed to multicollinearity, and the degree to which there was a multicollinearity
problem. According to Menard (1995), there is a problem with multicollinearity if tolerance is
less than .20 and/or the variance inflation factor (VIF) is greater than 5. Results showed that all
variables had a tolerance greater than .20 (learner-content = .45; learner-teacher = .32; learnerlearner = .67; learner-technology = .73) and a VIF less than 5 (learner-content = 2.22; learnerteacher = 3.16; learner-learner = 1.49; learner-technology = 1.37). Therefore, multicollinearity
did not appear to be a problem. Collinearity diagnostics showed that there was a condition index
of 18.3. While an index over 10 indicates a possible collinearity problem, an index over 30
suggests serious collinearity problems (Belsley, Kuh & Welsch, 1980). Results suggest that
there was no major problem with multicollinearity.
A stepwise regression analysis was then conducted further confirm if the learner-teacher
interaction was the best predictor of overall satisfaction. Results confirmed that learner-teacher
interaction was the only predictor of overall satisfaction. Table 5.7 summarizes the data.

125

Table 5.7 Stepwise Regression of Student Interaction Variables
Unstandardized Coefficients
Model

B

Std. Error

∆ R2

Significance

Learner -teacher

.934

.152

.62

.000

Although the stepwise regression showed that learner-teacher interaction was the best
overall predictor of general satisfaction, a hierarchical regression was conducted to further
explore if any other interactions could also be predictors. All 4 interactions (learner-content,
learner-learner, learner-teacher, and learner-technology) were entered in blocks in a hierarchical
order. Students’ responses for the learner-technology interaction measured students’ comfort
level with technology; so, the mean of each student’s responses for learner-technology
interaction was entered first to control for students’ technology experience. Since the learnerteacher interaction was shown to be correlated with the other three interactions, the learnerteacher interaction was entered last to control for its impact on the other factors’ significance
level. Block 2 included the mean of each student’s responses for the learner-content interaction
construct. Block 3 included the mean of each student’s responses for the learner-learner
interaction construct. The results are presented in Table 5.8.
Table 5.8 Hierarchical Regression Model

1.
2.
3.

4.

Model
Learner-technology
Learner-technology
Learner-content
Learner-technology
Learner-content
Learner-learner
Learner-technology
Learner-content
Learner-learner
Learner-teacher

Beta
.451
.277
.445
.319
.306
.433
.172
-.030
.215
.620
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R2
.204

∆ R2
.204

.371

.167

.542

.171

.664

.122

Significance
.024
.146
.024
.062
.083
.011
.269
.880
.189
.014

Results showed that learner-technology interaction alone accounts for a significant 20.4%
of the total variance. The learner-technology became insignificant once the learner-technology
and learner-content interactions were run together which most likely means the 2 interactions
were highly correlated. However, the learner-content interaction accounted for a significant
16.7% of total variance when variance due to learner-technology interaction was controlled for.
When the learner-learner interaction was entered at Step 3, the learner-technology and learnercontent interactions were only slightly significant (p=.062 and p=.083, respectively). Learnerlearner interaction accounted for an additional 17.1% of total variance when variance due to the
learner-technology and learner-content interactions were controlled for. Finally, at Block 4,
learner-teacher interaction was entered at Step 4, accounting for an additional 12.2% of total
variance after variance due to the other three interactions had been controlled for. Similar to
results from the multiple regression model, overall, the hierarchical model accounted for 66.4%
of the total variability in the findings.
Although the stepwise regression model showed that the learner-teacher interaction was
the best predictor of general satisfaction, the hierarchical regression model showed that when the
learner-teacher interaction did not impact the other interactions, the other 3 interactions were also
significant predictors of general satisfaction.
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CHAPTER 6
DISCUSSION AND CONCLUSION
Discussion
The use of e-learning has been extended beyond simply providing access to information
to providing the ability to learn collaboratively via an interactive learning environment. The
ability to create an online collaborative and interactive environment is a challenge. The role of
the online instructor has changed. The instructor is not simply a moderator, but one who
purposely designs instruction and guides students through social and cognitive engagement.
Success in distance education is determined by the extent to which the instructor is able to
provide appropriate structure and the appropriate quantity and quality of dialogue with and
among learners (Moore & Kearsley, 1996). Teaching presence, which can be attained by
utilizing design and facilitation techniques, is important in structuring collaborative activities as
well as facilitating critical discourse and reflection (Garrison & Anderson, 2003). Teaching
presence brings together the social and cognitive elements necessary to create and sustain a
community of learning (Garrison & Cleveland-Innes, 2005).
Therefore, the purpose of this study was to understand how the degree of instructor
presence influenced students’ perception of learning and how students engaged in deeper levels
of learning in an online collaborative learning environment. More specifically, the study
explored the relationship between design and facilitative strategies in online discussions and
student participation, student learning, and students’ perceptions of their online learning
experience.
An embedded, multiple-case study design was used to examine the impact of design and
facilitation strategies on student participation and learning in online classes. Three classes taught
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by the same instructor were chosen for this study. The classes were characterized by high levels
of instructor involvement; they required interactivity among students, particularly via the
discussion board; all were completely online with no face-to-face meetings with the instructor;
and the same instructor taught all three classes.
Data were collected through multiple data sources and multiple methods of data
collection. Quantitative data consisted of student responses on a perception survey, final course
grades, and the frequency of discussion posts. Qualitative data included on-going observations,
on-going teacher interviews, open-ended questions on the student perception survey, and
discussion transcripts.
Results of this study support the literature on the importance of learner-teacher
interaction in the success of online learning and learner satisfaction. Teaching presence creates
and brings together social and cognitive presence in a learning community. The instructor
orchestrates student-student interaction, student-teacher interaction, and student-content
interaction through design and facilitation (Garrison & Anderson, 2003). The survey results in
this study showed that not only was learner-teacher interaction highly correlated with the other
interactions, it also showed that learner-teacher interaction was the best predictor of overall
student satisfaction. Specific findings regarding the impact of design and facilitative strategies
are discussed in the following sections.
The Impact of Teacher Facilitation
In this study, an increase in teacher participation in the discussion forums was not related
to an increase in student participation or learning, which is consistent with current literature.
Although increased teacher participation was found to be related to an increase in perceived
social presence and higher student interaction (Richardson and Swan, 2003), other researchers
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have found that the quantity of interaction is not necessarily related to the quality of learning
(Garrison and Cleveland-Innes, 2005; Garrison, Anderson, and Archer, 2001; Picciano, 2000;
Kanuka and Anderson, 1998). The teacher participation rate was fairly low in the discussions
analyzed, including those discussions with high student participation rates. Additionally, there
was a low student participation rate in discussions where the teacher responded to every student.
However, the researcher cautions to conclude that an increase in teacher participation is not
related to an increase in student participation and learning.
Teacher participation in the classes was present in various ways other than in the online
discussions. The teacher constantly communicated with the students in all three classes. She
was available by phone everyday for approximately 8 hours per day to help students work
problems and answer any questions regarding lessons, and she responded to emails within a 24hour period. In addition to being available by phone and email, the teacher provided separate
discussion forums for each lesson where students were able to ask questions to both her and their
fellow classmates.
In addition, the lack of student participation in discussions where the teacher participated
may have been more a result of the type of teacher participation rather than the lack of teacher
participation. Garrison and Cleveland-Innes (2005) found that courses with little to no instructor
involvement showed either no shift or a drop in deep learning. Interestingly, in another course
characterized by considerable instructor interaction but no engagement in critical discourse, they
also found that students’ scores were relatively low and there was no presence of deep learning
among students. Lu and Jeng (2006) had similar findings. They found that a course where the
instructor played the role of both facilitator and co-participant had more postings of students
constructing new knowledge and engaging in deeper learning compared to the course where the
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instructor played the role of facilitator only. Observations showed that the teacher only
responded to every student to summarize and reinforce content for discussions that prompted
factual or right/wrong answers. According to the teacher, she always responded to every student
in discussions with right/wrong answers to make sure every student understood the content, and
she preferred not to participate in more open discussions because she preferred peer-to-peer
dialogue. The teacher did not participate in discussions as an active discussion board member.
She did not question or probe students for more explanation; she did not direct or encourage
students to respond to each other; and she did not summarize content at the end of a discussion.
In this case study, the teacher served more as a provider of the right answer in the discussions
where she participated.
Because there were no discussions where the teacher probed students, encouraged more
dialogue and acted as an active discussion board member, it was difficult to determine if the
aforementioned strategies would have shown an increase in student participation and learning.
Without the ability to compare the absence and presence of facilitation strategies, there is
insufficient evidence to suggest that student participation and/or learning would have increased
had the teacher participated differently.
Impact of Participation Requirements
The literature (Dennen, 2005; Kramarski & Mizrachi, 2006) suggests that establishing
participation expectations or guidelines positively influence student participation. In this study,
providing participation requirements, such as indicating that participation was required and/or
indicating the number of classmates to which each student should respond, was the only factor
that had a statistically significant relationship to student participation levels. Qualitative data of
the cross-case analysis showed that 88.9% of discussions with a high degree of participation
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specifically stated that classmates were required to respond to each other. Additionally, most of
those discussions indicated a specific number of classmates to which each student should reply.
All discussions with a low level of student participation either provided no specific participation
requirements or indicated that participation was optional.
The pattern of student participation rates emerged in the C++ course appears similar to
that of an interrupted time series design. Students were required to respond to at least 2 of their
classmates in the first 6 discussions. Five of those discussions had a participation rate of at least
2 posts per student – most with more. The following 5 discussions did not require students to
respond to their classmates. The highest response rate among those five discussions was 1.39
posts per participant. Following the 5 discussions with no participation requirements, the 12th
discussion once again required students to respond to each other; the participation rate increased
to 2.15 posts per participant. In the 13th discussion, where students were not required to
participate, the participation rate dropped to 1.13 posts per student.
Quantitative data using correlation statistics confirmed that there was a strong positive
relationship between the amount of student participation and participation requirements in the
discussions analyzed (r (9) =.81) as well as the total discussions of all 3 classes (r (70) = .76).
According to the syllabus, which was confirmed by the teacher, every discussion forum
was graded equally and counted for the same number of points. As long as students participated,
they received the same amount of points regardless of the level of participation. There were no
points given or deducted even if a student did not respond to other classmates in discussions that
gave a specific number of classmates to which the students should respond. Therefore, there was
no grading incentive for students to participate more, which suggests that students will attempt to
achieve a goal set by the teacher even without additional grading incentives. This finding
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contrasted with that of Web et al. (2004) who found that both the quality and quantity of
interactions depended heavily on how much weight participation had on students’ grades.
However, Web et al. also found that when participation was required, but only counted as a small
percentage of the overall grade, participation was initially high, but decreased as the course
progressed. Similar results occurred in this study. The number of students participating in
discussions decreased as the semester continued. Others (Dennen, 2005; Kramarski & Mizrachi,
2006) have found that providing students with goals and expectations was positively related to
student interactivity. Therefore, although overall participation decreased, those students that
continued to participate may have been motivated by factors beyond grading incentives; they
may have been motivated to achieve the goals and expectations set by the teacher.
Impact of Increased Student Participation
If participation in online discussions is thought to help students learn from each other,
one would assume that achievement would be positively related to the amount of student
participation in discussions. However, correlation statistics showed that there was no statistically
significant relationship between student participation and final achievement scores. According
to some researchers, one should also take caution to place such emphasis on the relationship
between discussion board participation and achievement. Dennen (2008) states that,
“participation measures are not indicators of learning; they merely are counts of words,
sentences, messages, and threads. In a comparison of two classes, tasked with similar activities
and of the same size, one cannot say that the class that posted more learned more” (p. 210). A
student’s low participation rate may not necessarily mean that the student was not learning.
Taylor (2002) described these types of students as lurkers. Lurkers could very well be learning
through reading others’ ideas (Fung, 2004), and lurking may actually be a productive practice for
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some learners (Beaudoin, 2002). Also, the learning process can very well take place via another
method or medium (Dennen, 2008).
Although correlation statistics showed no relationship between discussion board
participation and final achievement scores, results did show a relationship between discussion
board participation and depth of dialogue in the discussion forums. Qualitative data showed that
more student participation in discussion forums was related to an increase in depth of dialogue
among students. Qualitative data also showed that longer responses tended to consist of more indepth dialogue. Quantitative data confirmed that there was a statistically significant positive
relationship between student participation and depth of dialogue (r (26) = .4). Although some
suggest that participation level is not a good indicator of learning (Beaudoin, 2002; Fung, 2004;
Dennen, 2008), participation is necessary for learning to occur through online discussion
(Richardson & Swan, 2001, 2003; Rourke & Anderson, 2002; Rourke, Anderson, Garrison, &
Archer, 2001). As students engage in more dialogue, the chances may be higher for dialogue to
build and evolve. As dialogue evolves and continues to build, it would be more difficult for
students to remain at the surface level, leaving no room but for them to engage in higher levels of
learning. Overall, the data indicated that high levels of participation could lead to deeper
dialogue.
Impact of Question Design
Qualitative data showed that the cognitive skill prompted by the question was positively
related to the cognitive skill displayed by students’ posts in discussion forums. Most discussion
forums with questions that prompted high-level learning (i.e. application and evaluation)
consisted mainly of posts characterized by high-level cognitive skills. For example, in a forum
with a question that prompted students to compare and contrast a topic, that discussion forum
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tended to consist of high percentages of high-level cognitive skills such as, judgment and
evaluation. All discussion forums with questions that prompted students to engage at the
description level consisted of high percentages of the low-level cognitive skill. Based on the
results, it was concluded that, generally, students learn at the level to which the teacher directs
them to learn. The level of learning prompted by discussion questions can be influential in
student learning. Therefore, it is important that questions be purposefully designed to reflect the
desired cognitive skill intended for students to achieve.
Another significant aspect of question design included whether or not the discussion
question was open or closed. Qualitative data showed that a higher percentage of discussions
consisting mainly of in-depth dialogue were characterized by open-ended questions. Correlation
statistics confirmed that there was a statistically significant relationship between open-ended
questions and depth of dialogue (r (25) = .39). This finding is consistent with other research
(Wang, 2005). It can be concluded that open-ended questions may allow students to engage in
more dialogue, thus allowing more opportunities to engage in in-depth dialogue. Oppositely,
closed questions allow fewer opportunities for students to elaborate.
Although results showed that there was no statistically significant relationship between
elaboration and fact and opinion-based questions, there was a statistically significant relationship
when the type of question (open/closed) and the type of response (fact/opinion) prompted by the
question were combined. Results showed that discussions with questions that were both closed
and prompted factual information had the least amount of in-depth dialogue. It is reasonable to
conclude that questions which prompt only one response leave little room for students to provide
a variety of responses as well as elaborate on their own responses, thus prohibiting them the
opportunity to engage in in-depth dialogue. There are fewer opportunities to elaborate when
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questions such as yes/no questions and right/wrong questions are used versus questions that elicit
longer, more explicit responses, and a variety of responses. These findings support Wang’s
(2005) claim that topics that elicit more responses influence cognitive engagement of students.
Other Related Factors
Strategies that exhibited significant relationships to student participation and learning
were discussed in the previous sections. However, there were other factors that were not as
prominent but may have still been related to participation and learning. These factors worth
consideration include grading weight of the discussions, student expectations, timeframe of
discussions, and the tendency for students to agree with each other.
Discussion Grading. As previously mentioned, discussions were graded based on student
participation only. Students were not graded on the quality of their posts, nor were they graded
on whether or not they replied to the specified number of classmates. Additionally, the
discussions were not a major percentage of students’ overall grades. Students’ grades were
based mainly on assignments, quizzes, tests and projects. Student participation decreased in all 3
classes as the semester progressed, and the cross-case analysis revealed an overall low
elaboration rate among all classes. It is possible that the decrease in discussion participation was
due to students spending more time on assignments and projects that counted for a higher
percentage of their grade; or students simply did not want to participate in discussions and did
not feel the impetus to do so because not participating would not have significantly affected their
overall grade. Similarly, it is also possible that students did not elaborate in their responses
because they were not graded on the dialogue quality. These findings are consistent with the
findings of Web et al. (2004) who, in their study, found that there was higher interactivity and
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higher quality of discussion where participation and quality of contributions counted for a higher
percentage of the overall grade.
Therefore, having discussions weigh a higher percentage of the overall grade as well as
grading the quality of discussions may have helped increase both participation and depth of
dialogue.
Student Expectations. Cross-case analysis revealed that the Computer Science class had
the lowest student satisfaction rate and the lowest average of student posts. This class also had
the highest drop-out rate. Students indicated in the open-ended survey responses that the class
did not meet their expectations and was not what they thought it would be. According to the
teacher, “90% of them [students] are gamers. I think they took this class with the misconception
that it would be fun, not thinking programming would be so much work.” According to the
literature (Kramarski & Mizrachi, 2006; Dennen, 2005), providing clear expectations prevent
frustration and lack of motivation. When students do not have clear expectations, the result can
be a decline in participation.
It was concluded that the lack of student participation may have been related to
decreased student motivation. It is possible that student motivation may decrease if expectations
are not met or course expectations are not clearly defined. Decrease in student motivation can
lead to either a lower participation rate as well as a higher drop-out rate.
Time. Survey responses and observations revealed that time may have been a factor in
discussion participation levels. In both the Advanced Math and Computer Science classes, both
semester-long classes, students were required to complete multiple assignments per week as well
as participate in 2 discussion forums per week. Discussions had approximately a three-day
timeframe. The C++ Programming class was a semester long class, and required students to
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complete one assignment and participate in only one discussion forum per week. As a result, the
Advanced Math and Computer Science classes moved at a much faster pace than the C++
Programming class. Although students in the semester-long classes expressed that they liked the
ability to work independently and at a faster pace than the classroom, some also expressed that
the fast pace and short timeframe was challenging, especially when learning new material.
There were times in the semester-long classes when students would reply to each other,
but the discussion deadlines had already approached by the time they read others’ replies.
Subsequently, there was no time to post further response to develop the dialogue. Whereas, there
were some discussions in the year-long class that developed to three and four reply levels.
Students in the year-long class also expressed that they were pleased with the timeframe of the
course. They felt like they had enough time to prepare for assignments and tests, and that the
timeframe allowed them enough time to work at their own pace. Additionally, the teacher
expressed that she thought some students in the semester-long classes had not participated
because of the combination of the fast pace of the class and students having extra curricula
activities and other classes. She even mentioned that classes may need to be redesigned for
semester-long classes.
Collaboration with other students is very time consuming because it takes time for
dialogue to develop and evolve (Vonderwell, 2003). Allowing ample time for students to engage
in a dialogue may have helped alleviate the challenge of developing a dialogue and allowed more
in-depth discussions to evolve.
Lack of Student Disagreement. The fourth and final factor related to student discussions
was the tendency for students to agree with each other. When students agreed with each other,
which occurred the majority of the time, they simply stated, “I agree.” Seldom did students
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elaborate on why they agreed with each other, expanded on the other student’s response, or relate
to other students responses. There were very few instances where students disagreed with each
other even though the opportunities presented themselves. When students did disagree with each
other, their responses were more in-depth. This makes sense because disagreement requires one
to explain and argue their point of view, compare and contrast their point of view with the other
person’s point of view, and evaluate the other person’s point of view. It is possible that more
disagreement in discussions may have provided more opportunities for in-depth dialogue to
develop.
Implications for Practice
Based on the findings of this research there is still no absolute formula to ensure student
learning and participation in online discussions. However, there were specific design strategies
that were observed to be related to increased student participation and depth of dialogue. Based
on the findings of this study, the following implications for practice were made.
Teacher Involvement
Continuous communication with students is very important to maintain social presence as
well as increase student satisfaction. Although the teacher’s participation in discussion forums
was not high, the teacher constantly maintained social and cognitive presence with students. The
teacher provided individual attention and immediate feedback by replying to every student’s
email within a 24-hour period, by answering students’ questions on an individual basis, and by
making herself available by phone everyday to coach students and help them with any problems.
The teacher also provided individual feedback by replying to individual students in the
discussion forums when she noticed they were off track or did not understand the lesson.
Students’ satisfaction with the teacher involvement was reflected in the satisfaction surveys.
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Require Students to Participate
Student participation is important because more participation allows more opportunities
to increase dialogue. As students engage in more dialogue, the higher the chances for dialogue
to build and evolve. Requiring and grading participation will ensure students participate in
discussions. Some also say that having discussions weigh a higher percentage of the overall
grade may also motivate student participation (Dennen, 2005; Webb et al., 2004). While placing
more grading weight on discussion participation may help, emphasizing within the discussion
question that participation was required, as well as specifying a minimum number of classmates
which to reply was the most influential in increasing student participation. Even though students
received the same amount of points for each discussion regardless of the amount of participation,
they participated more in discussions with requirements or specifications.
Furthermore, emphasizing within the discussion question that participation was required
appeared to have more impact than specifying a minimum number of students which to reply.
The discussion with the highest level of participation (Advanced Math question A13) did not
indicate a specific number of students, but there was a strong emphasis (more than in the other
discussions) that participation was required and that all students were required to participate.
When the teacher provided a minimum number of classmates to which students should reply,
students rarely replied to more than the number specified. Therefore, one should use discretion
in providing a specific number of classmates to which students should reply because it may
restrain students from replying to more than the specified number, thus limiting the development
of more discussion.

140

Purposefully Design Discussion Topics
In the discussions, students typically displayed the cognitive skill prompted by the
questions. Findings showed that students will generally learn and engage in dialogue at the
cognitive level to which they are prompted. Therefore, the cognitive design of the question is
critical. Discussions should not be haphazardly designed. When planning online discussions, it
is important to purposefully design questions. Determine the desired level of learning and the
learning objective to be accomplished via the discussion, and structure the question to induce
that learning level.
Grade the Quality of Dialogue
Overall, elaboration in discussion dialogue was low. There were few discussions where
students engaged in in-depth dialogue. One reason for such a low elaboration rate may have
been because students received grades for participation only. Dennen (2008) cautions giving
grades only for participation. According to Dennen, in terms of assessment, offering learners
grades for posting messages may be sending a signal that message posting is more important
than other activities such as reading and reflecting. One of the motivating factors of student
performance was grades. One student actually stated in the survey, “…grade is pretty much the
biggest motivation for a discussion (for me)…” If grading is a motivating factor in student
performance, grading the quality of dialogue may motivate students to provide more reflective
and in-depth responses.
In addition to grading dialogue quality, rubrics should also be used. Rubrics have many
advantages. Rubrics can improve student performance by providing clear expectations and by
showing students how to meet those expectations, often resulting in improvements in the overall
quality of student work and in learning. Rubrics reduce bias by providing teachers with an
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objective and consistent way of assessing student performance. Rubrics also help learners set
goals and assess their own performance, providing them with the ability to take responsibility for
their own learning (Goodrich, 1997).
Rubrics can be used to provide students with examples of and criteria for what constitutes
high-quality dialogue. They can also be used for grading discussions. Along with providing
clear expectations of what constitutes in-depth dialogue and how dialogue would be graded,
rubrics can also provide goals for students to achieve when engaging in dialogue. Findings
related to participation requirements revealed that students will generally achieve the goal
provided to them. Therefore, whether students are motivated by external factors, such as grades,
or internal factors, such as personal achievement, rubrics can provide them both the destination
and road map to reach their desired achievement level. In addition, rubrics can help teachers
grade discussion quality in an objective and consistent manner.
Create More Opportunities for Students to Express Differing Opinions
Findings revealed that there was less in-depth dialogue when students agreed with each
other. Dissidence may provide more opportunities for in-depth dialogue to develop because it
requires explanation and argument as well as comparing and contrasting different points of view.
Designing questions that evoke different points of view, or require students to compare and
contrast ideas may allow more opportunities for disagreement. Additionally, requiring students
to reply to classmates with different opinions, with responses different from their responses, or to
classmates with whom they disagree may also allow more opportunities for disagreement.
Allow Time for Discussions to Develop
Good discussions take time to develop. One challenge for the semester-long classes was
time. Students had to participate in 2 discussions per week; and each discussion had a duration
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of approximately 3 days. Students in the year-long class participated in 1 discussions per week,
each lasting a week long. The year-long class not only had the highest post per student average,
some discussions also developed to three and four levels of replies. Limiting discussions to one
per week may help alleviate time constraints and allow time for discussions to develop. Another
possibility may be to divide the class into smaller groups. Smaller groups result in less responses
to read which, in turn, may allow for more time to respond to others thus increasing exchange
time.
Determine the Purpose of Discussions
Finally, be mindful that not all discussion forums require or need to be used for in-depth
discussions. There were several instances where the teacher used the discussion forums for
students in Advanced Math to post math problem calculations and for students in Computer
Science and C++ to post program codes simply for the students to see and learn from others’
solutions. Students expressed their satisfaction with these types of “discussions”. Many students
in the Advanced Math class indicated that they liked that they were able to practice problems,
and that they used those types of discussions when they need more practice and help. Discussion
observations in the Computer Science and C++ class revealed students learning from each other
by looking at others codes and comparing their own codes to other students’ codes. While online
discussion forums can be used for collaborative learning, learning does not always have to come
in the form of in-depth dialogue. Discussion forums can be used in a variety of ways.
Therefore, it is important to determine learning objectives when designing online discussions. If
in-depth dialogue is desired, some of the aforementioned practices may be helpful in facilitating
its development.
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Recommendations for Further Research
Student participation and learning in online discussions are influenced by both course
design and teacher facilitation. This research found that there was a stronger relationship
between course design and student participation and learning compared to teacher facilitation.
More specifically, this research found that participation and learning were more associated with
how the discussion question was designed. However, further research is still needed to support
the claims of this study.
More research should be conducted on how the type of teacher facilitation in online
discussions is related to learning and participation. Studies have suggested that student
participation and learning is related to the teacher actively participating in discussions as a coparticipant (Lu & Jeng, 2006). Although the teacher exhibited effective facilitation techniques
throughout the course, such as prompt feedback and constant communication, she did not
participate in any discussions as an active discussion board member. As a result, the researcher
was unable to determine how different types of teacher facilitation in online discussions effects
participation and learning.
This research showed that providing discussion participation requirements was strongly
related to student participation. It was concluded that students will achieve the goal provided to
them by the teacher. Based on this rationale, research should be conducted on how providing
discussion rubrics or examples affect the quality of discussion dialogue. Furthermore, research
should also be conducted on how grading the quality of discussions influences student learning
and development of in-depth dialogue.
This study focused on how students learn in online discussions. However, collaborative
learning includes activities beyond online discussions. Therefore, further research should be
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conducted on other methods of group learning online, such as group projects and problem-based
learning.
Results of the survey indicated that learner-teacher interaction was the best predictor of
overall satisfaction. However, analysis of survey data also showed a high degree of
multicollinearity. One of the limitations of the survey was that a small sample size was used.
One way to reduce multicollinearity is by increasing the sample size (Motulsky, 2002).
Therefore, future studies should be conducted with a larger survey sample.
Finally, qualitative data analysis was the primary method used in this study. Although
some quantitative data was used to support the findings of the qualitative data, experimental
and/or quasi-experimental designs should also be implemented to support stronger claims. To
increase generalizability, this design should be replicated in other contexts, such as
undergraduate and graduate-level classes, and with other subjects, such as humanities and social
sciences.
Conclusion
Designing and delivering online classes are challenging and time-consuming. The way a
course is taught in the classroom is not always easily transferrable to the online learning
environment. This study strove to examine the most effective design and facilitative strategies
for fostering student learning and participation in hopes to make the design and delivery process
easier and more efficient for teachers.
This research found that the teacher’s role in online discussions is influential to student
participation and learning. More specifically, certain strategies such as participation
requirements and question design were related to an increase in participation and learning. In
this study, teacher participation in online discussions was not found to be related to participation
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or learning. However, this should not be taken to imply that an increase in teacher participation
is not related to an increase in student participation and learning. Although the teacher was not a
co-participant in the online discussions, social presence was manifested in many other ways,
such as addressing students by name, providing immediate feedback, providing on-going
communication, and providing individual attention. These factors may have contributed to
student learning and satisfaction.
In summary, the findings of this research are consistent with that of previous studies
(Kramarski & Mizrachi, 2006; Moore & Marra, 2005; Dennen, 2005; Wang, 2005; Zion et al.,
2005). Consequently, they add merit to the importance of teacher presence in online learning,
particularly in the areas of course structure and question design.
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APPENDIX A: DISTANCE LEARNING INTERACTIVITY RUBRIC

Rubric for Assessing Interactive Qualities of Distance Learning Courses (Roblyer and Ekhaml,
2000)
Scale

(see points
below)

Few interactive
qualities

(1 point)

Minimum
interactive
qualities

(2 points each)

Moderate
interactive
qualities

(3 points each)

Above average
interactive
qualities

(4 points each)

Element #1

Element #2

Element #3

Element #4

Social Rapportbuilding
Activities
Created by the
Instructor

Instructional
Designs for
Learning
Created by the
Instructor

Levels of
Interactivity of
Technology
Resources

Impact of
Interactive
Qualities as
Reflected in
Learner
Response

The instructor does
not encourage
students to get to
know one another
on a personal basis.
No activities require
social interaction, or
are limited to brief
introductions at the
beginning of the
course.
In addition to brief
introductions, the
instructor provides
for one other
exchange of
personal
information among
students, e.g.,
written bio of
personal
background and
experiences.
In addition to
providing for
exchanges of
personal
information among
students, the
instructor provides
at least one other inclass activity
designed to increase
social rapport
among students.
In addition to
providing for
exchanges of
personal
information among

Instructional
activities do not
require two-way
interaction between
instructor and
students; they call
for one-way
delivery of
information (e. g.,
instructor lectures,
text delivery).
Instructional
activities require
students to
communicate with
the instructor on an
individual basis
only (e. g.,
asking/responding
to instructor
questions).

Fax, web, or other
technology resource
allows one-way
(instructor to
student) delivery of
information (text
and/or graphics).

By the end of the
course, all students
in the class are
interacting with
instructor and other
students only when
required.

E-mail, listserv,
bulletin board or
other technology
resource allows
two-way,
asynchronous
exchanges of
information (text
and/or graphics).

By the end of the
course, between 2025% of students in
the class are
initiating interaction
with the instructor
and other students
on a voluntary basis
(i.e., other than
when required).

In addition to the
requiring students to
communicate with
the instructor,
instructional
activities require
students to work
with one another (e.
g., in pairs or small
groups) and share
results within their
pairs/groups.
In addition to the
requiring students to
communicate with
the instructor,
instructional

In addition to
technologies used
for two-way
asynchronous
exchanges of text
information,
chatroom or other
technology allows
synchronous
exchanges of
written information.

By the end of the
course, between 2550% of students in
the class are
initiating interaction
with the instructor
and other students
on a voluntary basis
(i.e., other than
when required).

In addition to
technologies used
for two-way,
asynchronous
exchanges of text

By the end of the
course, between 5075% of students in
the class are
initiating interaction
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students, the
instructor provides
several other inclass activities
designed to increase
social rapport
among students.

activities require
students to work
with one another (e.
g., in pairs or small
groups) and share
results with one
another and the rest
of the class.

In addition to
providing for
exchanges of
personal
information among
students, the
instructor provides a
variety of in-class
and outside-class
activities designed
to increase social
rapport among
students.

In addition to the
requiring students to
communicate with
the instructor,
instructional
activities require
students to work
with one another (e.
g., in pairs or small
groups) and outside
experts and share
results with one
another and the rest
of the class.

Total for each:

______ pts.

______ pts.

Total overall:

______ pts.

High level of
interactive
qualities

(5 points each)
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information,
additional
technologies (e. g.,
teleconferencing)
allow one-way
visual and two-way
voice
communications
between instructor
and students.
In addition to
technologies to
allow two-way
exchanges of text
information, visual
technologies such as
two-way video or
videoconferencing
technologies allow
synchronous voice
& visual
communications
between instructor
and students and
among students.

with the instructor
and other students
on a voluntary basis
(i.e., other than
when required).

______ pts.

______ pts.

By the end of the
course, over 75% of
students in the class
are initiating
interaction with the
instructor and other
students on a
voluntary basis (i.e.,
other than when
required).

APPENDIX B: IRB APPLICATION FOR EXEMPTION
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APPENDIX C: CHILD ASSENT FORM
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APPENDIX D: PARENTAL CONSENT FORM
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APPENDIX E: TEACHER CONSENT FORM
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APPENDIX F: ORIGINAL SURVEY
Strachota Original Survey
Table 1 - Learner-Content Interaction
LEARNER-CONTENT INTERACTION
1. The course documents – lessons or lecture
notes used in this class facilitated my learning
3. The assignments and/or projects in this course
facilitated my learning
5. The learning activities in this course required
application of problem solving skills which
facilitated my learning

2. The websites that were linked to this course
facilitated my learning
4. Preparation for quizzes/exams in this course
facilitated my learning
6. I feel this online class experience has
helped improve my written communication
skills

7. The learning activities in this course required
critical thinking which facilitated my learning
Table 2 - Learner-Instructor Interaction
(** Denotes question not completed if course did not utilize a discussion board)
LEARNER-INSTRUCTOR INTERACTION
1. In this class the teacher was an active member
of the discussion group offering direction to
posted comments **
3. I felt frustrated by the lack of feedback from
my teacher

2. I received timely feedback (within 24-48
hours) from my teacher

5. In this class the teacher functioned as the
facilitator of the course by continuously
encouraging communication

6. Although I could not see the teacher in this
class, I felt his/her presence

4. I was able to get individualized attention from
my teacher when needed

Table 3 - Learner-Learner Interaction
(** Denotes question not completed if course did not utilize a discussion board)
LEARNER-LEARNER INTERACTION
1. In this class the online discussion board
provided opportunity for problem solving
with other students **
3. The discussion board in this class was a
waste of time **

2. In this class the online discussion board
provided opportunity for critical thinking
with other students **
4. This course created a sense of
community among students

5. In this class I was able to ask for
clarification from a fellow student when
needed
7. This online course encouraged students

6. I received timely (within 24-48 hours)
feedback from students in the class
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to discuss ideas and concepts covered with
other students
Table 4 - Learner-Technology Interaction – (abridged version - Cassidy & Eachus, 2000)
LEARNER-TECHNOLOGY INTERACTION
1. Most difficulties I encounter when using
computers, I can deal with

2. I find working with computers very easy

3. I enjoy working with computers

4. Computers make me much more productive

5. I am very confident in my abilities to use
computers
7. Some computer software packages definitely
make learning easier

6. Using computers makes learning more
interesting
8.Computers area good aids to learning

9. I consider myself a skilled computer user
Table 5 - General Satisfaction
GENERAL SATISFACTION
1. I am very satisfied with this online course

2. I would like to take another online course

3. This online course did not meet my learning
needs

4. I would recommend this course to others

5. I learned as much in this online course as
compared to a face-to-face course

6. I feel online courses are as effective as
face-to-face courses
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APPENDIX G: REVISED SURVEY
The following instruments may be used in the study, TEACHING PRESENCE: A FOCUS ON
THE INSTRUCTOR’S ROLE IN ONLINE COLLABORATIVE LEARNING:

This instrument is designed to assess your experiences in online learning. The following
questions will assist us in assessing your perceptions with regard to learning in an online
environment. Your responses will be held in strict confidence and your identity will not be
revealed to anyone other than the researchers in the project. Please complete all pages of this
questionnaire. This will take approximately 20 minutes.
Section A: Please answer the following questions by checking the appropriate response box.
Thus far, how would you rate your online learning experiences in this class with the following?
Please answer the following questions by selecting the number which best reflects your opinion.
(1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree)
QUESTIONS

SD

SA

1. I understand organization of the course.

1

2

3

4

2. The course documents – lessons or lecture notes used in
this class facilitated my learning.

1

2

3

4

3. The websites that were linked to this course facilitated
my learning.

1

2

3

4

4. The assignments and/or projects in this course facilitated
my learning.

1

2

3

4

5. Preparation for quizzes/exams in this course facilitated
my learning.

1

2

3

4

6. I felt comfortable with the teaching methods in this
course.

1

2

3

4

7. The learning activities in this course required
application of problem solving skills which facilitated
my learning.

1

2

3

4

8. I feel this online class experience has helped improve
my written communication skills.

1

2

3

4
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9. The learning activities in this course required critical
thinking which facilitated my learning.

1

2

3

4

10. I am satisfied with the feedback I received from the
teacher.

1

2

3

4

11. In this class the teacher was an active member of the
discussion group offering direction to posted comments.

1

2

3

4

12. I received timely feedback (within 24-48 hours) from
my teacher.

1

2

3

4

13. I felt frustrated by the lack of feedback from my teacher.

1

2

3

4

14. I felt satisfied with the teacher interaction (questions,
comments, facilitation, etc.)

1

2

3

4

15. I was able to get individualized attention from my
teacher when needed.

1

2

3

4

16. In this class the teacher functioned as the facilitator of
the course by continuously encouraging communication.

1

2

3

4

17. Although I could not see the teacher in this class, I felt
his/her presence.

1

2

3

4

18. I received clear expectations from my teacher.

1

2

3

4

19. In this class the online discussion board provided
opportunity for problem solving with other students.

1

2

3

4

20. I felt comfortable discussing assignments with my
classmates in this course.

1

2

3

4

21. In this class the online discussion board provided
opportunity for critical thinking with other students.

1

2

3

4

22. The discussion board in this class was a waste of time.

1

2

3

4

23. In this class I was able to ask for clarification from a
fellow student when needed.

1

2

3

4

24. I received timely (within 24-48 hours) feedback from
students in the class.

1

2

3

4

25. This online course encouraged students to exchange and
discuss ideas and concepts covered with other students.
26. I learned from other students' comments.

1

2

3

4

1

2

3

4

27. I learned from reading other students' assignments.

1

2

3

4

28. This course created a sense of community among
students.

1

2

3

4

29. I became more responsible for my own learning in this
course.

1

2

3

4

30. I am satisfied with this online course.

1

2

3

4

31. This online course did not meet my learning needs.

1

2

3

4
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32. I would like to take another online course.

1

2

3

4

33. I learned as much in this course as compared to other
online courses.

1

2

3

4

34. I learned as much in this online course as compared to a
face-to-face course.

1

2

3

4

35. This online course is more enjoyable than I expected.

1

2

3

4

36. I became more interested in the subject during this
course.
37. I would recommend this course to others.

1

2

3

4

1

2

3

4

38. I would recommend this teacher to others.

1

2

3

4

39. I feel online courses are as effective as face-to-face
courses.
40. I find working with computers very easy.

1

2

3

4

1

2

3

4

41. I enjoy working with computers.

1

2

3

4

42. I am very confident in my abilities to use computers.

1

2

3

4

Section B: Background Information
Please select the
course you are
taking.
Grade level:

Gender
Grade I expect to
receive:
This course is:
How many online
courses have you
previously taken?
How many
discussion boards
have you
previously
participated in?

Advanced Math – Algebra/Trig Dual
Enrollment Fall Block S01
Computer Science I – Fall Block S01
Independent Study in Technology Applications – Full Year 2007-08 S01
9th – Freshman
10th – Sophomore
11th – Junior
12th – Senior
Male
Female
A
B
C
D
Required

F

Elective

None. This is my first online class
One
2-4
5 or more
None. This is my first online class
One
2-4
5 or more
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Please answer the questions below. These are open-ended questions, so feel free to provide as
much detail as you like.
1. What aspect(s) of the course did you like most? Why?
2. What was the most challenging aspect of the course? Why? What could have made it better?
3. Which discussion assignment(s) did you participate most? Are there any reason(s) you
participated more in this discussion assignment(s) than in other discussions?
4. Which discussion assignment(s) did you participate least? What would have motivated you to
participate more in the discussion?
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APPENDIX H: TEACHER INTERVIEW QUESTIONS
The interview questions for the instructor will emerge each week based on the discussion. The purpose of
the interview questions will be to understand why the instructor uses a particular type(s) of instructional
strategies, what the instructor expects to happen in the discussions as a result of the instructional
strategies used, and if students’ participation in discussions meets the expectations of the instructor.
Below are examples of general interview questions. The questions will be more specific to include the
instructional strategy used.
1. Why did you choose this topic for discussion?
2. Why did you structure the discussion topic/question this way?
3. How would you like to see the discussion evolve?
4. What do you want the students to learn from this discussion topic?
5. What do you want the students to do during this discussion?
6. How would you like the students to interact during this discussion?
7. Did this discussion meet your expectations? Why? Why not?
8. What did you like about this discussion?
9. What, if anything, would you do differently?
To compare the instructor’s view of the discussion with the actual transcripts of the discussion to
determine if the outcomes are similar, the following questions would be asked at the end of the discussion
period:
1. Do you think the student interactions were high?
2. Do you think the students engaged in deep dialogue?
3. Did the students do what you wanted them to do during this discussion? Please explain.
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APPENDIX I: ORIGINAL DISCUSSION ANALYSIS TOOL
Hara et al. Original Discussion Analysis Tool
Reasoning Skills
Elementary clarification

Definitions
Observing or studying a problem
identifying its elements, and
observing their linkages in order
to come to a basic understanding

Indicators
Identifying relevant elements
Reformulating the problem
Asking a relevant question
Identifying previously stated
hypotheses
Simply describing the subject
matter

In-depth clarification

Analyzing and understanding a
problem to come to an
understanding which sheds light
on the values, beliefs, and
assumptions which underlie the
statement of the problem

Defining the terms
Identifying assumptions
Establishing referential criteria
Seeking out specialized
information
Summarizing

Induction and deduction,
admitting or proposing an idea
on
the basis of its link with
propositions already admitted as
true

Drawing conclusions
Making generalizations
Formulating a proposition which
proceeds from previous
statements

Judgment

Making decisions, statements,
appreciations, evaluations and
criticisms
Sizing up

Judging the relevance of
solutions
Making value judgments
Judging inferences
"I agree, disagree,,,,"

Application of strategies

Proposing co-ordinated actions
for the application of a solution,
or following through on a choice
or a decision

Making decisions, statements,
appreciations, evaluations and
criticisms
Sizing up

Inferencing
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APPENDIX J: SURVEY RESULTS – COMPUTER SCIENCE
Student Satisfaction Survey Results for the Computer Science Class.
Student Rating of Learner-Content Interaction.
Strongly
Strongly
Mean Disagree Disagree Agree Agree
2.42
41.7%
0%
33.3%
25%

Question
I understand organization of the course.
The course documents - lessons or lecture notes -used
in this class facilitated my learning.
The websites that were linked to this course facilitated
my learning.
The assignments and/or projects in this course
facilitated my learning.
Preparation for quizzes/exams in this course facilitated
my learning.
I felt comfortable with the teaching methods in this
course.
The learning activities in this course required
application of problem solving skills which facilitated
my learning.
I feel this online class experience has helped improve
my written communication skills.
The learning activities in this course required critical
thinking which facilitated my learning.
Overall Mean

2.00

41.7%

25%

25%

8.3%

2.00

50.0%

0%

50%

0%

2.42

50.0%

0%

8.3%

41.7%

2.00

50.0%

16.7%

16.7%

16.7%

2.08

50.0%

16.7%

8.3%

25.0%

2.50

25.0%

33.3%

8.3%

33.3%

2.17

33.3%

25.0%

33.3%

8.3%

2.50

33.3%

16.7%

16.7%

33.3%

2.23

Student Rating of Learner-Teacher Interaction.
Question
I'm satisfied with the feedback I received from the
teacher.
In this class the teacher was an active member of the
discussion group offering direction to posted
comments.
I received timely feedback (within 24-48 hours) from
my teacher.
I felt frustrated by the lack of feedback from my
teacher.*
I felt satisfied with teacher interaction (questions,
comments, facilitation, etc).
I was able to get individualized attention from my
teacher when needed.
In this class the teacher functioned as the facilitator of
the course by continuously encouraging
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Strongly
Strongly
Mean Disagree Disagree Agree Agree
2.33
41.7%
16.7%
8.3%
33.3%
2.58

25.0%

25.0%

16.7%

33.3%

2.5

25.0%

16.7%

41.7%

16.7%

2.58

33.3%

16.7%

25.0%

25.0%

2.25

33.3%

33.3%

8.3%

25.0%

2.83

25.0%

8.3%

25.0%

41.7%

2.58

41.7%

0.0%

16.7%

41.7%

communication.
Although I could not see the teacher in this class, I felt
his/her presence.
I received clear expectations from my teacher.

2.58

Overall Mean

2.49

2.17

41.7%
25.0%

16.7%
16.7%

25.0%

16.7%

33.3% 25.0%

Student Rating of Learner-Learner Interaction.
Question
In this class the online discussion board provided
opportunity for problem solving with other students.
I felt comfortable discussing assignments with my
classmates in this course.
In this class the online discussion board provided
opportunity for critical thinking with other students.
The discussion board in this class was a waste of
time.*
In this class I was able to ask for clarification from a
fellow student when needed.
I received timely (within 24-48 hours) feedback from
students in the class.
This online course encouraged students to exchange
and discuss ideas and concepts covered with other
students.
I learned from other students' comments.
I learned from reading other students' assignments.
This course created a sense of community among
students.
Overall Mean

Strongly
Strongly
Mean Disagree Disagree Agree Agree
2.25
16.7%
58.3%
8.3%
16.7%
2.25

25.0%

41.7%

16.7%

16.7%

1.92

50.0%

16.7%

25.0%

8.3%

2.0

16.7%

16.7%

16.7%

50.0%

2.17

50.0%

0.0%

33.3%

16.7%

1.83

58.3%

8.3%

25.0%

8.3%

2.17

41.7%

16.7%

25.0%

16.7%

2.17
2.17
2.08

41.7%
41.7%
50.0%

8.3%
16.7%
0.0%

41.7%
25.0%
41.7%

8.3%
16.7%
8.3%

2.10

Student Rating of Learner-Technology Interaction.
Question
I find working with computers very easy.
I enjoy working with computers.
I am very confident in my abilities to use computers.
Overall Mean
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Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.25
8.3%
8.3%
33.3% 50.0%
3.5
8.3%
0.0%
25.0% 66.7%
3.33
8.3%
8.3%
25.0% 58.3%
3.36

Student Rating of General Overall Satisfaction.
Question
I became more responsible for my own learning in this
course.
I am satisfied with this online course.
This online course did not meet my learning needs.*
I would like to take another online course.
I learned as much in this course as compared to other
online courses.
I learned as much in this online course as compared to
a face-to-face course.
This online course is more enjoyable than I expected.
I became more interested in the subject during this
course.
I would recommend this course to others.
I would recommend this teacher to others.
I feel online courses are as effective as face-to-face
courses.
Overall Mean
*Reversed coded
Grade I Expect to Receive
A
41.7%
B
25.0%
C
25.0%
D
8.3%
F
0.0%

Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.00
8.3%
16.7% 41.7% 33.3%
2.25
2.75
2.25
2.45

50.0%
50.0%
33.3%
45.5%

0.0%
8.3%
16.7%
0.0%

25.0%
8.3%
41.7%
18.2%

25.0%
33.3%
8.3%
36.4%

2.17

50.0%

0.0%

33.3%

16.7%

2.17
1.67

33.3%
50.0%

25.0%
33.3%

33.3%
16.7%

8.3%
0.0%

2.08
2.33
2.00

50.0%
41.7%
58.3%

0.0%
16.7%
8.3%

41.7%
8.3%
8.3%

8.3%
33.3%
25.0%

2.28

How many online courses have you previously taken?
None
58.3%
1
25.0%
2-4
16.7%
5 or more 0.0%
How many discussion boards have you previously participated in?
None
33.3%
1
16.7%
2-4
8.3%
5 or more 41.7%
This course is:
Required
18.2%
An elective 81.8%
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Question
What aspect(s) of the
course did you like the
most? Why?

Themes
•
•
•

Example

Ability to work on own, and
on own time. (4)
Programming/activities. (3)
Nothing. (4)

I like the idea of doing the work on
your own time and working
independently. I am a student that
knows how to do my own individual
work but sometimes I needed help and
I got it.
The working independently made my
more responsible for doing my work
and more preparing me for college.

What was the most
challenging aspect of the
course? Why? What
could have made it
better?

•
•

In which discussion
assignment(s) did you
participate most? Are
there any reason(s) you
participated more in this
discussion assignment(s)
than in other
discussions?

•

In which discussion
assignment(s) did you
participate least? What
would have motivated
you to participate more
in the discussion?

•

•
•

•
•

Programming. (5)
More time to discuss
problems the teacher. (2)
Better help from teacher. (3)
More timely feedback from
teacher – needed feedback
before 24 hrs. (3)

The most challenging part of the
course was writing programs perfectly
and getting them to run. It is not easy.
The only thing that could have made it
better is having more time to discuss
the problems with the teacher. I felt
like I always didn't have enough time
to wait a day for her response.

Discussions where they knew
the subject matter more. (1)
None, because there were no
actual discussions. (4)
L27 because it required
critical thinking. (1)

I did not participate in discussion
because there were no discussion
topics. All the discussion board did
was the teacher asked a question and
we answered it. There was no
discussion.
I participated in some of the
discussion that I knew while I didn't
participate is others that I didn't know
as well.

•
•

There were no actual
discussions in which to
participate. (4)
Discussions where they did
not know the subject matter.
(2)
Did not know. (2)

I would have been more motivated to
participate if there was an actual
discussion.
All of them because the questions
were do you have any questions?
The ones that I didn't know very much
about.

* The number in parenthesis represents the number of times the theme occurred.
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APPENDIX K: SURVEY RESULTS – ADVANCED MATH
Student Satisfaction Survey Results for the Advanced Math Class.
Student Rating of Learner-Content Interaction.
Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.60
0%
10.0% 20.0% 70.0%

Question
I understand organization of the course.
The course documents - lessons or lecture notes -used
in this class facilitated my learning.
The websites that were linked to this course facilitated
my learning.
The assignments and/or projects in this course
facilitated my learning.
Preparation for quizzes/exams in this course facilitated
my learning.
I felt comfortable with the teaching methods in this
course.
The learning activities in this course required
application of problem solving skills which facilitated
my learning.
I feel this online class experience has helped improve
my written communication skills.
The learning activities in this course required critical
thinking which facilitated my learning.
Overall Mean

3.40

0%

10.0%

40.0%

50.0%

3.10

0%

30.0%

30.0%

40.0%

2.90

0%

40.0%

30.0%

30.0%

2.60

20.0%

30.0%

20.0%

30.0%

2.60

10.0%

30.0%

50.0%

10.0%

3.20

0%

30.0%

20.0%

50.0%

2.70

10.0%

30.0%

40.0%

20.0%

3.00

10.0%

10.0%

50.0%

30.0%

3.01

Student Rating of Learner-Teacher Interaction.
Question
I'm satisfied with the feedback I received from the
teacher.
In this class the teacher was an active member of the
discussion group offering direction to posted
comments.
I received timely feedback (within 24-48 hours) from
my teacher.
I felt frustrated by the lack of feedback from my
teacher.*
I felt satisfied with teacher interaction (questions,
comments, facilitation, etc).
I was able to get individualized attention from my
teacher when needed.
In this class the teacher functioned as the facilitator of
the course by continuously encouraging
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Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.30
0%
20.0% 30.0% 50.0%
3.30

0%

10.0%

50.0%

40.0%

3.30

10.0%

0%

40.0%

50.0%

3.60

70.0%

20.0%

10.0%

0%

3.10

10.0%

10.0%

40.0%

40.0%

3.10

10.0%

10.0%

40.0%

40.0%

3.40

0%

0.0%

60.0%

40.0%

communication.
Although I could not see the teacher in this class, I felt
his/her presence.
I received clear expectations from my teacher.
Overall Mean

2.80

10.0%

20.0%

50.0%

20.0%

3.20
3.23

0%

0%

80.0%

20.0%

Student Rating of Learner-Learner Interaction.
Question
In this class the online discussion board provided
opportunity for problem solving with other students.
I felt comfortable discussing assignments with my
classmates in this course.
In this class the online discussion board provided
opportunity for critical thinking with other students.
The discussion board in this class was a waste of
time.*
In this class I was able to ask for clarification from a
fellow student when needed.
I received timely (within 24-48 hours) feedback from
students in the class.
This online course encouraged students to exchange
and discuss ideas and concepts covered with other
students.
I learned from other students' comments.
I learned from reading other students' assignments.
This course created a sense of community among
students.
Overall Mean

Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.20
0%
10.0% 60.0% 30.0%
3.20

0%

20.0%

40.0% 40.0%

3.00

10.0%

10.0%

50.0%

30.0%

3.10

50.0%

30.0%

0%

20.0%

2.80

10.0%

20.0%

50.0%

20.0%

2.60

10.0%

30.0%

50.0%

10.0%

2.90

10.0%

20.0%

40.0%

30.0%

2.60
2.10
2.70

20.0%
20.0%
10.0%

10.0%
50.0%
30.0%

60.0%
30.0%
40.0%

10.0%
0%
20.0%

2.82

Student Rating of Learner-Technology Interaction.
Question
I find working with computers very easy.
I enjoy working with computers.
I am very confident in my abilities to use computers.
Overall Mean

Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.50
0%
10.0% 30.0% 60.0%
3.40
0%
10.0% 40.0% 50.0%
3.60
0%
10.0% 20.0% 70.0%
3.50

Student Rating of General Overall Satisfaction.
Question
I became more responsible for my own learning in this
course.
I am satisfied with this online course.
This online course did not meet my learning needs.*
I would like to take another online course.
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Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.70
0%
0%
30.0% 70.0%
3.10
3.40
3.30

10.0%
50.0%
10.0%

10.0%
40.0%
10.0%

40.0%
10.0%
20.0%

40.0%
0%
60.0%

I learned as much in this course as compared to other
online courses.
I learned as much in this online course as compared to
a face-to-face course.
This online course is more enjoyable than I expected.
I became more interested in the subject during this
course.
I would recommend this course to others
I would recommend this teacher to others.
I feel online courses are as effective as face-to-face
courses.
Overall Mean

3.20

0%

20.0%

40.0%

40.0%

2.20

30.0%

30.0%

30.0%

10.0%

2.70
2.40

20.0%
20.0%

10.0%
30.0%

50.0%
40.0%

20.0%
10.0%

2.89
3.00
2.20

11.1%
10.0%
30.0%

22.2%
10.0%
30.0%

33.3%
50.0%
30.0%

33.3%
30.0%
10.0%

2.92

Grade I Expect to Receive
A
50%
B
30%
C
10%
D
10%
F
0%
How many online courses have you previously taken?
None
50%
1
30%
2-4
20%
5 or more
0%
How many discussion boards have you previously participated in?
None
1
2-4
5 or more
This course is:

30%
10%
20%
40%

Required
An elective

40%
60%
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Question
What aspect(s) of the
course did you like the
most? Why?

•

Themes
The discussion board
interaction. (2)

•

Abilty to work at own pace.
(2)

•

Ability to work quickly. (2)

Example
I liked the fact that you could work at
your own pace. If you understood
something you could go onto the next
lesson. Whereas, when you are in a
classroom you have to stay with the
rest of the class.
I liked being able to move faster than
what you would in a classroom.

What was the most
challenging aspect of the
course? Why? What
could have made it
better?

In which discussion
assignment(s) did you
participate most? Are
there any reason(s) you
participated more in this
discussion assignment(s)
than in other
discussions?

In which discussion
assignment(s) did you
participate least? What
would have motivated
you to participate more
in the discussion?

•

More responsibility for
learning new information on
own. (4)

The most challenging thing for me
was having to teach [sic] myself.

Quizzes. (3)

The most challenging part was trying
to learn some of the skills by myself in
very little time.

•

Particpated in all discussion
boards equally. (5)

•

New material or material
where needed help to work
problems. (3)

The tests. I tink at least two attempts
should be allowed for each.
The last few chapters in the trig,
because it was all new materials and I
need help on different probelms. Also,
the discussion boards where we had to
work problems.

•

Discussion boards were not
helpful. (1)

•

•

Particpated in all equally. (6)

•

Discussion boards with no
math problems. (1)

•

Grades. (2)

We had to participate in a discussion
board assignment every time we
submitted work, so I do not feel like I
participated in one more than the
other.
The discussion board, to me, was not
very helpful at all. Besides posting
what the teacher would tell us to, the
class did not really participate in it
much.
I participated in the discussion
assignments equally. I was motivated
to participate knowing that the
discussion posts were for a grade.
However, I did enjoy interacting with
the other students.
I participated in the all of them.

* The number in parenthesis represents the number of times the theme occurred.
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APPENDIX L: SURVEY RESULTS – C++ PROGRAMMING
Student Satisfaction Survey Results for the C++ Class.
Student Rating of Learner-Content Interaction.
Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.00
0%
33.3% 33.3% 33.3%

Question
I understand organization of the course.
The course documents - lessons or lecture notes -used
in this class facilitated my learning.
The websites that were linked to this course facilitated
my learning.
The assignments and/or projects in this course
facilitated my learning.
Preparation for quizzes/exams in this course facilitated
my learning.
I felt comfortable with the teaching methods in this
course.
The learning activities in this course required
application of problem solving skills which facilitated
my learning.
I feel this online class experience has helped improve
my written communication skills.
The learning activities in this course required critical
thinking which facilitated my learning.
Overall Mean

3.00

0%

0%

100%

0%

2.67

0%

33.3%

66.7%

0%

3.00

0%

33.3%

33.3%

33.3%

2.67

0%

33.3%

66.7%

0%

2.67

0%

66.7%

0%

33.3%

3.33

0%

33.3%

0%

66.7%

2.67

0%

66.7%

0%

33.3%

3.00

0%

33.3%

33.3%

33.3%

2.89

Student Rating of Learner-Teacher Interaction.
Question
I'm satisfied with the feedback I received from the
teacher.
In this class the teacher was an active member of the
discussion group offering direction to posted
comments.
I received timely feedback (within 24-48 hours) from
my teacher.
I felt frustrated by the lack of feedback from my
teacher.*
I felt satisfied with teacher interaction (questions,
comments, facilitation, etc).
I was able to get individualized attention from my
teacher when needed.
In this class the teacher functioned as the facilitator of
the course by continuously encouraging
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Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.67
0%
0%
33.3% 66.7%
4.00

0%

0%

0%

100%

3.67

0%

0%

33.3%

66.7%

4.00

100%

0%

0%

0%

3.33

0%

0%

66.7%

33.3%

3.67

0%

0%

33.3%

66.7%

3.33

0%

0.0%

66.7%

33.3%

communication.
Although I could not see the teacher in this class, I felt
his/her presence.
I received clear expectations from my teacher.
Overall Mean

3.00

0%

33.3%

33.3%

33.3%

4.00
3.63

0%

0%

0%

100%

Student Rating of Learner-Learner Interaction.
Question
In this class the online discussion board provided
opportunity for problem solving with other students.
I felt comfortable discussing assignments with my
classmates in this course.
In this class the online discussion board provided
opportunity for critical thinking with other students.
The discussion board in this class was a waste of
time.*
In this class I was able to ask for clarification from a
fellow student when needed.
I received timely (within 24-48 hours) feedback from
students in the class.
This online course encouraged students to exchange
and discuss ideas and concepts covered with other
students.
I learned from other students' comments.
I learned from reading other students' assignments.
This course created a sense of community among
students.
Overall Mean

Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.33
0%
0%
66.7% 33.3%
3.33

0%

0%

66.7%

33.3%

2.33

0%

66.7%

33.3%

0%

3.67

66.7%

33.3%

0%

0%

3.00

0%

0.0%

100%

0%

2.33

0%

66.7%

33.3%

0%

3.00

0%

0%

100%

0%

3.33
2.33
2.33

0%
33.3%
0%

0%
33.3%
66.7%

66.7%
0%
33.3%

33.3%
33.3%
0%

2.9

Student Rating of Learner-Technology Interaction.
Question
I find working with computers very easy.
I enjoy working with computers.
I am very confident in my abilities to use computers.
Overall Mean

Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.67
0%
0%
33.3% 66.7%
3.67
0%
0%
33.3% 66.7%
3.67
0%
0%
33.3% 66.7%
3.67

Student Rating of General Overall Satisfaction.
Question
I became more responsible for my own learning in this
course.
I am satisfied with this online course.
This online course did not meet my learning needs.*
I would like to take another online course.
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Strongly
Strongly
Mean Disagree Disagree Agree Agree
3.00
0%
33.3% 33.3% 33.3%
3.00
3.67
4.00

0%
66.7%
0%

33.3%
33.3%
0%

33.3%
0%
0%

33.3%
0%
100%

I learned as much in this course as compared to other
online courses.
I learned as much in this online course as compared to
a face-to-face course.
This online course is more enjoyable than I expected.
I became more interested in the subject during this
course.
I would recommend this course to others
I would recommend this teacher to others.
I feel online courses are as effective as face-to-face
courses.
Overall Mean

3.00

0%

33.3%

33.3%

33.3%

2.00

33.3%

33.3%

33.3%

0%

3.00
2.67

0%
0%

33.3%
33.3%

33.3%
66.7%

33.3%
0%

2.67
3.33
2.33

0%
0%
0%

33.3%
0%
66.7%

66.7%
66.7%
33.3%

0%
33.3%
0%

2.97

Grade I Expect to Receive
A
66.7%
B
33.3%
C
0%
D
0%
F
0%
How many online courses have you previously taken?
None
33.3%
1
33.3%
2-4
0%
5 or more
33.3%
How many discussion boards have you previously participated in?
None
1
2-4
5 or more
This course is:

33.3%
33.3%
0%
33.3%

Required
An elective

0%
100%
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Question
What aspect(s) of the
course did you like the
most? Why?

What was the most
challenging aspect of the
course? Why? What
could have made it
better?

•

Themes
Timeline. (1)

Example
I liked the fact that we could move at
whatever pace that we wanted, as long
as the work was submitted on the due
date.

•

Ability to work at own pace.
(1)

•

Programming. (1)

I liked the time line in which
assignments were due. [The teacher]
gave us a lot of time for assignments
and we'd know about tests almost 3
weeks in advamced.

•

Almost everything. (1)

•

Responsibility for own
learning. (2)

The most challenging aspect of the
course was probably using my own
code to work problems out from
scratch to create programs that the
book designates, but it was fun.
Because this is an online class, I was
late with some assignments just
because I forgot or because I
procrastinated and I couldn't figure
how to write the programs in time.

In which discussion
assignment(s) did you
participate most? Are
there any reason(s) you
participated more in this
discussion assignment(s)
than in other
discussions?

In which discussion
assignment(s) did you
participate least? What
would have motivated
you to participate more
in the discussion?

•

When particpation was
required. (1)

•

The orientation discussion
board. (1)

•

When participation was not
required. (1)

•

All discussion boards except
the first one. (1)

I participated more in the discussion
boards that required me to reply to the
posts of my classmates, such as choice
lesson boards and the orientation
board.
I participated the most in the very first
discussion board question about the
My Pet thing because I was getting
used to the class and that was an
awesome icebreaker.
I participated least in the discussion
boards that didn't require me to reply
to my fellow classmates' posts.
All the rest. I started to get lazy.

* The number in parenthesis represents the number of times the theme occurred. All responses are included because
there were only three respondents.
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